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CONCLUSTIN

The cost-effectiveness analysis for this regulation was based upon an
assessment of the cost to remove a "pound-equivalent" of the various
pollutants discharged by the steel industry. A "pound equivalent" is

a toxicity weighted measure based upon established water quality
criteria. The cost-effectiveness analysis was conducted for direct

and indirect dischargers in all steel industry subcategories. The
results indicate that this requlation is cost-effective relative to other
proposed effluent guidelines and, that the technologies selected as the
basis for the final effluent limitations and standards are generally the
most cost effective option for each steel industry subcategory.
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Cost-effectiveness is defined as the incremental annual-
ized cost associated with a pollution control option in an
industry or industry subcategory per incremental pound equiv-
alent of pollutant removed by that control option. Cost-
effectiveness analyses offer a useful way of quantifying com-
parisons among pollution control regulations and options which
are credible to a wide audience because the technical data and
assumptions used are empirical and objective.

In order to perform sophisticated cost-effectiveness i
analyses across industries, consistent and well-documented s
computer databases must be developed. Data sources for the
databases came from EPA. These include development documents
from the Effluent Guidelines Division (EGD), economic impact
analyses from the Office of Analysis and Evaluation (OAE), opmM
rule-making packages, and discussions with EPA Project Offi-
cers. Data sets for each subcategory within an industry used
in the cost-effectiveness analyses contain the following:

o The wastewater pollutants to be examined,

o The range of control options developed by EGD,

o Annual volume of loadings by pollutant

--Current%y, and
BFT,
--At eachYBAT or PSES control option, and

0 Annualized costs for each control option (in
1978 dollars).

The theory of cost-effectiveness is predicated upon the
ability to measure the incremental cost of a certain action so
that it can be compared with its incremental effect. For

-water pollution control, cost-effectiveness refers to the
incremental annual cost of pollution control systems divided
by the annual amount of pollutants (pounds equivalent) removed.

Central to the role of a regulatory cost-effectiveness
analysis is the ability to provide a meaningful comparison
of costs and effects of various regulatory alternatives on
both an intra- and interindustry basis. There are many ways
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to do this, all of which affect the cost-effectiveness anal-
ysis. Some parameters that can be altered, thereby affecting
comparisons, include: :

. OI Limiting the types of pollutants used in the
analysis (conventional, nonconventional, and
toxics); and

© Specifying the melative imoortance of the pellu-
tants, through a pollutant weighting mechanism.

EPA recognizes the potential differences in the toxiec-
ities of industrial pollutants. One way to incorporate these
differences is through a weighting of the pollutants. Some
weighting mechanisms which can be used include:

o Exposure-related weights which relate mass
loadings for each pollutant to a measure simi-
lar to the man-rem dose used in radiation
exposure;

o Health effect-related weights which relate mass
loadings to dose-response information;

o Water quality-related weights which relate mass
loadings to improvements in water quality;

o Concentration-related weights which address the
issue that the toxicity of a pollutant is not
always linearly proportional to its concentra-
tion; and

o Water quality-related weights which reflect
water quality criteria designed to protect
freshwater aquatic life.

To develop weighting mechanisms described by the first
four approaches would require & significant amount of data
collection and development of analytical capabilities which
are currently beyond the state of the art. The fifth ap-
proach, developing a weighting system based on aquatic cri-

. teria, is possible, and is useful in explaining much of the

variability in the interpollutant impacts that would be useful
to decision-makers in the regulatory area.



II-3

In conjunction with EPA, the 24-hour averages for the
agquatic criteria were chosen for these nnalyses.l These
represent the best current estimate of long-term, chronic
pollutant concentrations which will create significant impacts
on the aquatic ecology.

The two major data sources of the aquatic criteria were:
o Federal Register, November 28, 1980, Part V,

"Water Quality Criteria Documents: Availabil-
ity,"™ EPA (FR).

o Quality Criteria for Water, EPA-440/9-76-023,
EPA, 1976 (Red Book).

Information on pollutant loadings provided in the devel-
opment documents was usually presented as long-term average Al e
emissions. This most closely matches the long-term, chronic 4
nature of the 24-hour criteria used in the weighting mecha-
nism. Most development documents also provided an estimate of
daily variations in long-term average discharme so that 24-
hour maximum effluent guidelines could be established. How-
ever, loadings based on these daily estimates were not devel-
oped developed since the ratio between dably maximm discharges and long tem
average dischargers ape not censtant fer all pollutants,

In addition, the use of toxic weighting fac-
tors and loadings based on daily maximum discharge does not
characterize average industry performance, which is the basis

for inter-industry comparisons. Thus, the long temm average discharcc data

perfermance,

For some pollutants information on the criteria for 24-
hour average exposure levels was not available so weights were
developed using the following ordered set of sources, i.e.,
the chronic criteria were used first; if they were not avail-
able, then the Red Book was used, etc. This process continued
until a weighting factor was developed.

0 Chronic criteria in the Federal Register--simi-
lar to the 24-hour average criteria but based
on a less extensive database,

1As stated in the Federal Register (referenced on the top of
page II-3): "A 24-hour period was chosen instead of:a
slightly longer or shorter period in recognition of daily
fluctuations in waste discharges and of the influence of
daily cycles of sunlight and darkness and temperature on both
pollutants and aquatic organisms.”
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o Red Book d}iteria--required interpretation of
criteria,

= o Not-to-be-exceeded criteria in the Federal
Register, or

o Acute criteria in the Federal Register--similar
to not-to-be-exceeded criteria except based on
a less extensive database.

The weighting factors for each pollutant were cal-
culated by dividing the 24-hour average criteria (or its
proxy), expressed as a concentration in ug/liter, into the
same criteria for a selected standard pollutant. Copper,

a commonly detected industrial pollutant and a toxic metal,
was selected as the standard pollutant for developing weight-
ing factors. Table II-1 below presents an example of the
calculation of weighting factors for four pollutants. Three
toxic metals are listed in addition to copper. The relative
aquatic criteria in ug/liter are shown in the second column.
They are a surrogate for measuring how differing toxicities
can affect the aquatic ecology. In this analysis they are
referred to as (pounds equivalent .As such, they can be used by the
regulator not only in assessing how much toxic material is
being treated, but also in addressing the gquestion of relative
hazard among pollutants. Weightings extend the usefulness of
cost-effectiveness as a tool by development of the 'pPounds equivalent"
unit: a standardized measure of toxicity.

iy

Table I1=1

COPPER=-BASED CRITERIA

Aguatic Welghting Final
Pollutant Criteriaptq/| Calculation Weight
Copper 5.6 5.6/5.6 1.00
Hexavalent Chromium =29 5.6/.29 19.31
Nickel 96.00 5.6/96 006
Cadmium =40 5.6/.40 14,00

In order to compare the costs, effluent and cost-effec-
tiveness of subcategories which discharge directly to surface
waters with those that discharge indirectly via publicly owned
treatment works (POTW's), adjustments were made to the '"pounds
equivalent” factors for indirect dischargers. These adjustments
were based on the median removal efficiencies found in Fate of
4 Priority Pollutants in Publicly Owned Treatment Works, Interim
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Report, EPA-440/1-80-301, October 1980. For example, the
median removal efficiency for copper  in POTW's was found to 82
percent--typically, for every pound of copper in the effluent
of an indirect dischargers only 0.18 pound is discharged to
surface waters. Because of this, the toxic weighting factor
for copper discharged indirectly was set to be equal to the
factor for direct dischargers (1.00) times the POTW factor
(0.18) or 0.18.

Given total subcategory loadings and a pollutant weight-
ing mechanism, the cost-effectiveness computer model, devel-
oped by TBS, calculates cost-effectiveness for regulatory
control options in the following manner. First, all options
are identified by their total cost and the amount of ¥Ypomds emitvalent”
removed. The model then examines all options to determine if
there are any options which are clearly suboptimal, i.e., if

other options remove more P/E at a lower cost such options
have suboptimal dollar per unit removal performance. The
remaining options are then ranked in order of . P/E removed

and a preliminary cost-effectiveness is calculated based on
the incremental cost and removals between adjacent options.
Options in this ranking whose cost-effectiveness exceeds that
of an option with greater removal are not cost-effective, and
thus deleted from further analysis. Final cost-effectiveness
levels are then calculated based on the incremental cost and
P/E removed of the remaining options. ’



III. THE IRON AND STEEL INDUSTRY

The iron and steel industry consists of over 2,000
individual production facilities at about 680 locations which
are involved in the production of coke, iron, and steel and
the forming and finishing of steel into basic steel products.
Many manufacturing processes are involved in production of
these products, each with unique pollution control
considerations.

This chapter is segmented into three parts. First, there
is a description of the methodology used for subcategorization
of the industry. Second, a description of the data sources
and the methodology for data reduction is presented. Third,
the cost-effectiveness analysis is presented, including intra-
and inter-industry comparisons.

A. SUBCATEGORIZATION

For the purpose of technical analysis, the industry has
been divided into 312 subcategories ywith 66 seaments., Facilities i
discharge effluent either directly to strface waters
and are therefore subject to the BPT and BAT-guidelines or
they discharge indirectly via publicly owned treatment works
and are subject to PSES.

The focus of this chapter is on the direct discharg-
ing facilities only--results for indirect dischargers are
presented in Appendix II.

The direct” discharging subcategories which are suffi-
ciently similar in production and pollution control character-
istics have been aggregated into a total of 26 directly dis-
charging subdivisions for EPA decision purposes. The 61

and the 26 subdivisions are presented in
Exhibit 1. The definition and scope of the subcategories and
subdivisions and the control options considered are provided
in development documents prepared by EPA's Effluent Guideline
Division (EGD).

each
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B. DATA COLLECTION AND REDUCTION

The collection and reduction of cost and loading data
involved a three-step process. First, subcategory cost, flow,
and pollutant concentration information (provided by EGD) was
used in development of a database. Second, this information
was converted and aggregated into subdivision cost and loading
data. It assumed that no pollution control equipment was
currently in place. Third, adjustments were made to the cost
and loading data to account for equipment currently in place.
In the following, the three sets of data corresponding to
three steps are described--the first listing the raw data
inputs, the second showing data in an intermediate form assum-
ing no pollution controls are currently in place, and the
third presenting the costs and loadings as they were used in
the cost-effectiveness analysis.

Data Collection

Data used in this analysis was provided by EGD. It in-
cluded capital expenditures for in-place equipment, cost,
flow, and concentration information. These data are described
in the following;,; examples of the EGD data formats for the
sintering subcategory are provided in Appendix I.

® The annualized costs of each control option for

each subcategory were provided in millions of
1978 dollars and include operating and main-
tenance expenses as well as an annual charge for
capital expenditures (see Appendix I, Exhibit 1).
Annualized costs for all BAT options and for
PSES options 2 through 7 are stated as incre-
ments to BPT and PSES 1 costs, respectively.

e Information on the daily flow of waste water
discharged by subcategory was provided by EGD,
in millions of gallons per day. EGD calculated
this by multiplying the daily flow from an
average-sized model plant times the number of
applicable plants (see Appendix I, Exhibit 2).
Annual flows for each subcategory and option
combination were calculated by multiplying daily
flow by the number of operating days per year
(provided in Appendix I, Exhibit 2).

e The concentration of each pollutant in the ef-
fluent for each subcategory and option combina-
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tion was provided in milligrams per liter (see
Appendix I, Exhibit 2). These concentrations
were based on data collection, observation,
and judgment of EGD personnel and their con-
tractors.

e For Phase I subcategories which include coke,
iron, and steel-making and steel-casting
processes, EGD supplied information in the form
of annual loadings in kilograms per year (see
Appendix I, Exhibit 3). This information was
used directly instead of the flow and concentra-
tion data described above. Howeven, the calculations

pertommed by EGD tp develop these data are identical to
Tinse}&g@ﬂcpedlaﬁiﬁs for Phase IX aﬁxaﬁam;z;s

A substantial portion of iron and steel facilities have
installed water pollution control equipment which currently
meet the BPT, BAT, and PSES effluent guidelines analyzed in
this report. Such equipment reduces the current effluent of .
the industry relative to its raw effluent and reduces the cost
of complying with proposed effluent guidelines. Figure 1
indicates how data on in-place equipment (see Appendix I, _
Exhibit 4) was used to determine the percentage of facilities
in a subdivision which discharge raw waste water and the
percentage which discharge waste water meeting BPT and BAT
effluent guidelines.

Figure 1

Calculating the Current Effluent
Distribution In & Subdivision

Requlred
BPT in-place BPT
Caplital Capltal Costs
Costs
Required In=place
BAT BAT
Capltal Caplital
Costs Costs
Percent of
Facilitlies

Discharging <«——RAW—> «——BPT—p> «—BAT——

< 100% =

These data are provided in Volume II, Appendix 1.
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Costs and Loadings: No Equipment

Currently In-Place

The information provided by EGD was eonverted into the
format needed by the cost-effectiveness model. This format
requires costs and loadings that would result assuming a given
control option were selected by EPA. For simplicity, the
costs and loadings for each subdivision are first presented
assuming that no water pollution controls have been installed
and the industry is currently discharging raw waste water.

The following conversions.were performed:

® Annual costs were multiplied by 1,000 to put
them into units of thousands of dollars per
yvear. In addition, BPT and PSES1 costs were
added into the costs of BAT and the other PSES
options respectively.

® Loadings for Phase I subcategories were multi-
plied by 2.204 pounds per kilogram and divided
by 1,000 to put them into units of thousands of
pounds per year.

® Loadings for Phase II subcategories were calcu-
lated by multiplying the following elements
together:
-~Flow in millions of gallons per day,
~-Days of operation per year,

--Concentration in milligrams per liter,

--The conversion factor of 1 liter per
0.264 gallons,

--The conversion factor of 2.204 pounds per
million milligrams, and

--0.001 to convert to thousands of pounds per
year

e Finally, subcategory costs and loadings were
aggregated into subdivisions. These are shown
in Exhibit 1.

The resulting costs and loadings are shown in Volume II, Ap-
pendix II. Exhibit 2 summarizes the loadings of the'raw ef-
fluent of the iron and steel industry by pollutant.
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Cost and Loadings: With Equipment
Currently In Place

The calculation of costs and loadings was repeated to
account for pollution control equipment currently in place.
These adjustments used the distribution of facilities dis-
charging at each regulatory level described previously. The
following assumptions were incorporated:

e Costs for water pollution control which have
been incurred to date were credited toward
achieving specified control options.

® Pollutant loadings at facilities currently
achieving a greater level of control than would
be required to achieve a control option are
assumed to remain at their current levels.

e Pollutant loadings at all other facilities are
assumed to be at the level of the specified con-
trol option.

The results of the adjustments described above are pro-
vided in Volume II, Appendix III. These results form the
basis of the cost-effectiveness analysis described in Section
C. Exhibit 3 presents a summary of the current loadings and
the loadings if options selected by EPA were implemented for
the iron and steel industry.

C. COST-EFFECTIVENESS ANALYSIS

Cost-Effectiveness Calculations

The cost-effectiveness analysis presented below has been
calculated using two different methodologies. The first in-
corporates toxic weighting factors to facilitate differentiat-
ing the environmental result derived from each control option.
Exhibits in this chapter refer to cost-effective analyses for
direct dischargers using this method. Appendix II provides

"the same exhibits for indirect dischargers. The second method

makes no distinction about varying toxicities among pollutants
by using pounds of effluent removed instead of ‘pounds ecuivalent"
Appendices III and IV show the results of the cost-effective-
ness analysis using the second methodology. In both methodol-
ogies the removals of priority and non-conventional pollutants
are considered. Conventional pollutants are not considered.
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The toxic weighting system for direct dischargers is
specified in Exhibit 3. Exhibit 4 presents the costs, load-
ings, cost-effectiveness, and percent "vounds equivalent” removal for the
control options for direct dischargers in the iron and steel
industry. This information is summarized graphically in
Exhibits 5 and 6.

The cost-effectiveness for the selected options for di-
rect dischargers averages $1.39 per "pounds equival,'iowever, in
specific subdivisions the cost-effectiveness of selected op-
tions varies from a low of $0.03 per "pounds ecuivalent" far +he da.
scaling subdivision to a high of $250,000 per “MS.M@E@” pm.?t:
the alkaline cleaning subdivision. (One subdivision, primary
hot forming, has a negative cost-effectiveness of -~$0.51 per
"pourds equivalent" which stems fram the value nf the vemes nf emale
collected in the pollution control equipment.) In aggregate,
the selected options will remove approximately 97.4 percent of
the "pounds equivalent” in the current iron and steel industry effluent.
Relative to the raw effluent, the selected options will in-
crease removals from the current 86.0 percent of the raw ef-
fluent by an additional 13.6 percentage points to 99.6 percent
of raw effluent.

Cross-Industry Comparisons

A comparison of the cost-effectiveness of water pollution
control regulations in the iron and steel industry with eight
other industries for which regulations have been proposed is
shown in Exhibits 7, 8, and 9. Only 2 of the 8 industries--
inorganic chemicals and coil coating--have an average cost-
effectiveness less than iron and steel.

Comparison of Selected and Optimal Control Options

The cost-effectiveness analysis described above was per-
formed using the selected options in each subdivision. How-
ever, the cost-effectiveness calculations also provide a
method which can be useful in determining the economically
efficient or optimal set of control options, i.e., the set
which removes the largest number of "pounds ecuivalent” per dollar
invested. This type of analysis ranks the pollution control
options by their cost-effectiveness level, regardless of
whether the specific options were proposed as the selected
ones. The efficiency ranking can be used for comparison with
the cost-effectiveness analysis for the selected options. 1In
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this manner EPA can focus on those selected options which may
not appear to be the most cost-effective choice based solely
on cost or ‘pgunds equivalent" removed,  While the selected control
options may not always be the most cost-effective choices,
there may be compelling reasons for their choice. Thus, EPA~
will be in a position to substantiate its regulatory decisions
on control option choices for the cost-effective areas and to
present justification for choices where other decisions have
been made.

The method used to develop the sets of options involves
three steps. These steps ensure that in setting up a range of
efficient sets of options, the more cost-effective options are
included before the less cost-effective options. First,
options in each subcategory which are suboptimal or not-cost-
effective, as defined in Chapter II, are identified and elimi-
nated from further analysis. Second, all remaining sub-
division and option combinations are ranked from lowest to
highest in order of their cost-effectiveness. Third, for each
option identified on the list, an optimal set of options is
specified as initially leaving each subdivision at its current
level (with no additional pollution controls required) and
then adding the requirements of all options listed prior to
and including the identified option.

Two optimal sets of options are of particular interest:
the set where the cost most closely approximates the cost of
options selected by EPA and the set where the effluent "pounds emivalent”
most closely approximates the "pounds equivalent” volume of ootions selecte~
ed by EPA. The ordered list of subcategory and option combi-
nations for the iron and steel industry direct dischargers is
shown in Exhibit 10. Exhibit 11 indicates the options select-
ed by EPA and the optimal sets of options with cost and ef-
fluent “pounds eguivalent! most closely approximating the selected options.
Exhibits 12 and 13 graph the cost and effluent "pounds equivalent” of all
of the optimal sets of options.



EXHIBITS 1 TO 13

e DIRECT DISCHARGERS

POUNDS BEQUIVALENT ANALYSIS



Exhibit 1

SUBCATEGORIZATION OF THE IRON AND

DIRECT DISCHARGERS

STEEL INDUSTRY

Phase Subdivision Selected Option Subcategory
I iron and Stee! Cokemaking BAT 1 iron and Steel Cokemaking
Merchant Cokemaking BAT 1 Merchant Cokemaking
Sintering BAT 1 Sintering
ironmaking BAT 4 Ironmaking
Basic Oxygen Furnace—
Semi-Wet BPT Semi-wet
Basic Oxygen Furnace-
Wet-Suppresed Combustion BAT 2 Wet-Suppressed Combustion
Basic Oxygen Furnace-
Open Combustion BAT 2 Wet=Open Combustion
Open Hearth Furnace BAT 2 Wet
Electric Arc Furnace-
Semi-Wet BPT Sem|-wet
Electric Arc Furnace-Wet BAT 2 Wet
Vacuum Degassing BAT 1 Vacuum Degassing
ContInuous Casting BAT 1 Cont inuous Casting
1 Hot Forming=-Primary BPT Primary—No Scarfers—Carbon
Pr imary-——Scarfers-=Carbon
Primary--No Scarfers——Speclalty
Primary==Scarfers=-Specialty
Hot Forming=-Sectlion BPT Section—Carbon
Sectlion--Speclatty
Hot Forming=Strip/Sheet BPT F lat-=Carbon==5+r|p/Sheet
Flat--Speclalty—=5trip/Sheet
Hot Forming-Plate BPT Flat—Carbon--P late
Flat—Speclialty—Plate
Hot Forming-Pipe and Tube BPT Pipe and Tube-=Carbon
Plipe and Tube——Specialty
Scale Remova! BPT OxIdizIng--Batch--Sheet/Plate
Oxldlzlng--Batch-——Rod/Mire
Ox1dizing—Batch--Pipe and Tube
Oxldizing-~ContInuous
Reducing--Batch L
Reduc | ng--Cont I nuous

cont i nued




Exhibit 1 (continued}

Phase

Subdlivislion

Selected Option

Subcategory

Alkal ine Cleaning

Cold Rolling

Cold Rolling-Pipe and Tube

Plckl ing=—Sulfuric Acid

Pickling=--Hydrochloric
Acld

Plck! ing-—Combination Acid

Hot Coating-No Scrubbers

Hot Coating-With Scrubbers

BPT

BPT

BPT

BAT 1

Batch
Cont!nuous

Recirculation--Single Stand
Recirculation—-Multi Stand
Comblination

Direct Application—Single Stand
Direct Appllcation--Multl Stand

Cold Plpe and Tube--Water
Cold Pipe and Tube—=011

Strip/Sheet/P late!
Rod/Wire/Coll!
Bar/B111et/BI

Plpe and Tube'

Strip/Sheet/F late!

Rod/Wire/Col 12
Plpe and Tu

Batch Strilp/Sheet/Plate?
Continuous Strip/Sheet/P late?
Rod/Wire/Col 12

Bar/Bul let/BI
Plpe and Tu

Galvanlzing=-5trip/Sheet/Misc
Galvanizing--Wire Prod/Fasteners
Terne==Strip/Sheet/Misc
Other-=S%rip/Sheet/Misc
Other-=Wire Prod/Fns+eners

Gal!vanlzlng--Strip/Sheet/Misc
Ga!vanlzing=--Wire Prod/Fasteners
Terne--Strip/Sheet/Misc
Other==5trip/Sheet/Mlsc
Other——Wire Prod/Fasteners

!includes two subcategories Neutrallzation and Acld Recovery.
2Neutral ization only,




EXHIBIT 2

lNDUSTf'M'_ IRON AND B8TEEL - DIRECTS - ND PCE IN PLACE Ay ; =
P /E LOAD LOAD DA P/ PERCENT
POLLUTANT Weicht . (CURRENT) (SELECTED) (CURRENT) (SELECTED? REMOVAL
ACENAPHTHENE 0. 011000 0. 2528 0. 0386 0. 0028 0. 0004 B84. 7126
ACRYLONITRILE 0. 000740 87. 9057 1. 3854 0. 0651 0. 0010 : 98. 4240
AMMONITA 0. 280000 94834. 8628 930. 5359 26593. 7676 240. 5500 9. 0188
ANT I HONY 0. 003500 219, 5432 23. 7440 0. 7544 0. 0838 8e. 8913
ARSENIC 0. 013000 ) 747. 4702 37. 5273 9. 7200 0.7479 92. 3060
BENZIENE 0.001100 23563. 9153 . 2. 7709 2. 8203 0. 0030- 99. 8719
BERYLLIUM 1. 100000 © 0.0000 0. 0000 0. 0000 0. 0000 100. 0000
CAPMIUM 14 000000 ° 786. 9921 6. 4180 11017. BB94 89. 93524 99. 1845
CARBONTETRACHLORIDE 0. 000160 0. 3981 0. 3603 0. 0001 0. 0001 9. 4890
1. 1. 1. TRICHLOROETHANE 0. 000310 2. 6833 2. 4324 0. 0008 0. 0008 9. 3357
CHLORINE 2. 800000 0. 0000 0. 0000 0. 0000 0. 0000 100. 0000
CHLOROFORM 0. 004500 43 6138 16. 2766 ' 0. 2033 0. 0732 &4, 3166
2. CHLORDPHENOL 0. 002800 "~ 0. 0000 0. 0000 0. 0000 0. 0000 100. 0000
3CHROMIUM. TRIVALENT 0. 130000 21993. 6172 93. 2924 283%9. 1702 12. 1280 99.5758
6CHROMIUM. HEXAVALENT 19. 000000 2379. 1482 0. 4950 49003, 8164 9. 4048 99. 9808
COPPER 1. 000000 30043. 1328 101. 8296 30043. 1328 101. B296 99. 6611
CYANIDE 1. 600000 33227. 0164 i180. 8ees 53144, 5078 289. 4220 9. 4356
2. 4. DICH_.OROPHENOL 0. 015000 24. 5863 0.9733 0. 3488 0.0146 6. 0413
2. 4. DIMETHYLPHENOL 0. 0024600 489. 2036 1. 9334 1.2719 0. 0030 99. 6048
2. 4. DINITROTOLUENE 0. 024000 22. 2438 1. 0409 0. 5339 0. 0230 93. 3209
ETHYLBENZENE 0. 000180 1099. 4458 4. 0753 0. 1979 0. 0007 99. 6293
FLUORANTHENE 0. 001400 266. 2161 8. 2843 0. 3727 0.0116 96. 88681
IRON 0. 003600 &71607. 5623 199. 1467 - 3761, 0022 1. 1132 99. 9703
ISOPHORONE 0. 000048 36. 6274 0. 6927 0.0018 0. 0000 98. 1087
LEAD 1. 300000 43803. 8357 97. 3679 &3703. 7378 B86. 0519 99. 8690
MANGANESE 0. 003700 843, 1539 4. 2533 3. 1271 0. 0157 99. 4967
MERCURY 28. 000000 B8.1123 0.1170 227. 1453 3. 2751 98. 5582
HAPHTHALENE 0. 009000 2324&. 1506 0. 8036 20. 9354 0. 0072 99. 9659
NICKEL 0. 0358000 356913. 0703 103. 6483 2140, 95683 6. 0128 99. 7192
NITRATES 0. 093000 0. 0000 0. 0000 0. 0000 0. 0000 100. 0000
NITROPHENDLS 0. 037000 0. BO&7 0. 0423 0. o278 0. 0016 94. 7541
QIL. AND. QREAGE 0. 000000 £39919. 6230 14272. 9359 0. 0000 0. 0000 97. 7933
PENTACHLORDPHENOL 1. 800000 9. 5971 0. 3@88 17. 2748 0. 6998 93. 9489
PHFNOL 0. 002200 91162. 2383 &. 5509 112, 99469 0. 0144 99. 96872
PHTHA! ATE. ESTERS 1. 900000 366, 2737 : 13. 8344 &93. 9200 26. 3237 96. 2174
SELENIUM 0. 160000 217. 9776 8. 7070 34. 8764 1. 3931 ?6. 0036
SILVeR 47. 000000 41. 1034 1. 9819 1931. 8979 93. 1508 93. 1782
SULFIDES 2. 800000 10988. 2090 27. 7091 30766. 7844 77. 5836 99. 7478
TETRACHLORDETHYLENE 0. 006700 4. 6670 i.8128 0.0313 0.0121 61,1743
THALLIUM ©. 140000 24. &736 2. 8147 3. 43543 0. 3741 e8. 9921
TOLVENE ~ 0. 000320 1834. 0762 3.7104 0. 38467 0. 0018 99. 6887
TRICHLORDETHYLENE 0. 000260 3. 1306 0. 0000 0. 0008 0. 0000 100. 0000
188 0. 000000 20901246. 0000 - 47792. 6323 0. 0000 0. 0000 99. 7713
IINC 0. 120000 113820. 9766 114, 8779 134658, 3166 13. 7833 99. 8991
TOTAL LOAD 226602046, 0000 4£4030. 3898 : 99. 7173
TOTAL HAZARD 291739. 6873 1073. 7943 99. 6319

Bource: TBS CE Model

*P/E : "pounds equivalent"




EXUIBIT 3

INDUSTF IRON AND STEEL - DIRECTS - WITH PCE IN PLACE o o
P4F ¥ LOAD * LDAD . P/E P/E PERCENT
POLLUTANT - WELGHT (CURRENT) (SELECTED) (CURRENT) (SELECTED) REMOVAL
ACENAPHTHENE : 0. 011000 0. 0622 0. 0386 0. 0007 0. 0004 37. 6708
ACRYLOMITRILE 0. 000740 28. 8206 1. 3954 0.0213 0. 0010 ' 931929
AMMONT A 0. 280000 22064. 6504 930. 5359 16178. 1021 260. 5500 95. 7827
ANT THONY 0. 003300 34. 7548 22. 9980 0. 1216 0. 0805 33. 8279
ARSEMIC 0. 013000 132. 2911 96. 3653 1.7198 0. 7327 87. 3930
BENZENE 0. 001100 775. 2123 2. 7709 0. @527 0. 0030 99. 6426
BERYLL IUM 1. 100000 0. 0000 0. 0000 0. 0000 0. 0000 100. 0000
CADMIUM 14. 000000 37. 1002 6. 2918 519. 4026 87. 5234 3. 1488
CARBONTETRACHLOR I DE 0. 000160 0. 3645 0. 3603 0. 0001 0. 0001 1. 1401
1. 1. 1. TRICHLORDE THANE 0. 000310 2. 4601 2. 4324 0. 0008 0. 0008 1. 1226
CHLORINE 2. 800000 0. 0000 0. 0000 0. 0000 0. 0000 100. 0000
CHLOROFORM 0. 004500 22. 3071 16.2717 0. 1004 0. 0732 27. 0557
2. CHLOROPHENOL 0. 002800 0. 0000 0. 0000 0. 0000 0. 0000 100. 0000
ACHROMIUM. TRIVALENT 0. 130000 2201. 0652 86. 4371 286, 1383 11. 2368 96. 0729
6CHROMIUM, HEXAVALENT 19. 000000 432.0833 . 0. 4950 8209. 5820 9. 4048 99, 8894
COPPER 1. 000000 3953, 4741 84. 0093 3353, 4741 84. 0093 97. 6359
CYANIDE 1. 600000 3142. 3533 180. 8160 5027. 7636 289. 3056 94. 2438
2. 4. DICHLOROPHENOL 0. 015000 3. 4935 0. 9733 0. 0524 0. 0146 72. 1800
2. 4. DIMETHYLPHENOL 0. 002600 126. 6938 1. 9336 0. 3294 0. 0050 98. 4738
2. 4. DINITROTOLUENE 0. 024000 8. 0739 1. 0361 0. 1938 0. 0249 87. 1710
E THYLBENZENE 0. 000180 339. 3421 4. 0733 0.0611 0. 0007 98. 7991
FLUORANTHENE 0. 001400 39. 8377 8. 2793 0. 0938 0.0116 79. 2170
IRON 0. 003600 29263, 5195 186. 8216 219. 8757 1. 0462 99. 5242
1SOPHORONE 0. 000048 15. 9477 0. 6927 0. 0008 0. 0000 95. 6363
LEAD 1. 500000 3965. 7786 52. 5662 5948, 6680 78. 8493 9. 6743
MANGANESE 0. 003700 219. 3828 4. 2333 0.8125 0. 0157 96. 0630
MERCURY 28. 000000 0.3101 0.1170 8. 60189 3. 2751 62. 2759
NAPHTHALENE 0. 009000 668. 3313 0. 8036 6.0150 0. 0072 99. 8798
NICKEL 0. 038000 4232 7691 94. 0088 243. 3004 9. 4525 97. 7790
NITRATES 0. 093000 0. 0000 0. 0000 0. 0000 0. 0000 100. 0000
NITROPHENGLS 0. 037000 0. 0423 0. 0423 0.0016 0. 0016 0. 0000
DIL. AMD. GREASE 0. 000000 81973. 6406 11667. 0195 0. 0000 0. 0000 89. 7673
PENTACHLOROPHENOL 1. 800000 3. 2164 0. 36888 5. 7899 0. 6998 a7. 9124
PHEMOL 0. 002200 13294, 3916 6. 3503 29. 2477 0.0144 99. 9307
PHTHALATE. ESTERS 1. 900000 160. 9710 13. 8346 309. 8449 26. 3237 91. 3931
SELENIUM 0. 162000 23. 9110 8. 7070 3. 8256 1. 3931 63. 9858
SILVER 47. 000000 2. 6340 1.9127 123. 7979 @9. 8973 27. 3838
SULF IDES 2. 800000 3311. 6279 27. 7091 9272, 5976 77. 58%6 99. 1633
TE TRACHLOROE THYLENE 0. 006700 2. 0904 1. 8031 0. 0140 0. 0121 13. 7462
THALL TUM 0. 140000 3. 3301 2. 8147 0. 4662 0. 3941 13, 4751
TOLVENE . 0. 000320 360. 5742 5. 7104 0.1794 0. 0018 98. 9813
TRICH OROETHYLENE 0. 000260 0.3131 0. 0000 0. 0001 0. 0000 100. 0000
158 0.000000  1897499. 6250 40300. 0352 0. 0000 0. 0000 97. 8761
z1ne 0. 120000 6642, 2817 101. 9966 797.0738 12. 2348 98. 4650
TOTAL LOAD 2084749. 2300 538685, 2344 97. 4153
TOTAL HAZARD 40746. 3320 1040. 1848 97. 4472

Source: TBS CE Model
*P/E : "pourds equivalent”
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EXHIBIT 4

IRON AND STEEL - DIRECTS

COST-EFFECTIVENESS

PROCESS
FUKRNACE. COKE

MERCHANT. COKE

SINTERING

BLASBT. FURNACES

BOF. BEMI. WET

BOF. SUPPRESSED. COMBUSTIO

BOF. OPEN. COMBUSTION

OPEN. HEARTH. WET

LEVEL OF COST-EFF PERCENT COST
CONTROL (‘!IUG?REHUUED ($1000°S)
CURRENT ’ - 0.00 0.0
BPT 0.8386 B4.01 11033. &

#BAT1 3.1623 97.06 17495. 8
BAT2 1739. 5809 97.06 19265. 8
BATI 6% 1023 97.78 2489%.8
CURRENT - 0. 00 0.0
BPT 0. 9212 &6.24 530. 2

#BAT1L 3.3487 9319 1314. 6
BATZ2 14354 3153 93.21 1504. &
BAT3 57.542& 94.87 2194. 6
CURRENT - 0. 00 0.0
BPT 19. 4248 50.06 931.7

#BATL 89.7343 57,09 1493, 1
BAT2 &49.8720 97.91 1923. 9
BAT3 66. 4910 39.18 31431
BAT4 168, 3539 39.29 7973. 1
BATS 284. 7399 100. 00 16123. 1
CURRENT - 0. 00 0.0
BPT 0.%110 75.81 2249. 3
BAT2 4. 3719 80. 6% 3476, 2
BAT3 11. 2224 @81.61 4102. 6

=BATS 6. 3603 98.29 9992. 9
BATS 27182. 7441 98. 30 i9862. 9
BATS 249. 6936 100.00 34392. 9
CURRENT - 0. 00 0.0

#BPT 7. 4225 100.00 296. 0
CURRENT ~ 0. 00 0.0
BPT 0. 0000 0. 00 0.0
BATH ¥a. 1950 B.07 ‘81. 6

#BAT2 87. 1739 i8. 19 107. 1
BAT3 45%. 3889 100, 00 3977. 1
CURRENT - 0. 00 0.0
BPT 1.929% 72.94 264. 6
BAT1 94,9523 7662 1092. &

«PATZ 34, 7962 82.20 1028. 2
BAT3 484. 7835 100.00 21488.2

= L ]
CURRENT - 0. 00 0.0
BPT 0. 0000 0. 00 0.0
BAT1 39. 1851 20. 25 280.0

*BAT2 9.1479 89.B6 290.0
BAT3 1489, 9972 100. 00 5620. 0

*P/Ef "pounds equivalent

AP

P/

(1000 p
0

156460,
2504.
460.
439.
347.

B8&9.
293.
59.

44,

&0.
31
S51.
73.
73.

0.

5807.
1404,
1123.
1048.
99.
98.
0.

39.
0.

10.
10.
9.
a.
0.

237.
&4,
93.
42,

0.

as.
as.
28.
3.
0.

OradUl O9 CIWODHO OWAMALUDBWN CONLO OGN

O =W QRN &

#CE INC

CURRENT
BPT
BATIL
BAT1

CURRENT
BPT
BAT1
BAT1

CURRENT
BPT

BPT
CURRENT
CURRENT
BATZ2

CURRENT
BPT
BATZ2
BAT2
BAT4
BAT4

CURRENT

CURRENT
CURRENT
CURRENT
BAT2

CURRENT
BPT

BPT
BAT2

CURRENT
CURRENT
CURRENT
BAT2




' LEVEL OF

PROCESS CONTROL
CURRENT

#BPT

EAF. BEMI. WET

CURRENT
BPT
BAT1
*BAT2
BAT3

EAF. WET

CURRENT

BPT
®BAT1

BAT2

VACUUN. DECASSING

CURRENT

BPT
&#PAT1

BAT2

CONTINUOUS. CABTING

CURRENT
*BPT

BAT1

BAT2

HOT. FORMING. PRIMARY

CURRENT
#BPT

BATI1

BAT2

HOT. FORMING. BECTION

HOT. FORMING. S8TRIP. BHEET CURRENT
. ®BPT
BAT1
BAT2

CURRENT
«BPT

BATL

BAT2

HOT. FORMING. PLATE

CURRENT
#BPT

BAT1

BAT2

HOT. FORMING. PIPE. TUBE

DEBCAL INO CURRENT
. *BPT
BATI1
BATR

CURRENT
#BPT

BAT1

BAT2

Al KALINE. CLEANING

P/E: "pounds egquivalent"

COST-EFF PERCENT

(s/P/F-REMOVED

- 0.00

0.6383 100.00

-  0.00

0.0000  0.00
9.3161 12 .68
2.460% 80.03
162:1771 100.00

-  0.00

10.9680 97.81
67.9263 99.33
76854. 8042 100. 00
-~  0.00

58. 98%8 74.15
31.0636 96.08
73%6.0288 100. 00
-  0.00

0.0000 99.43
639.0486 99.93
20866. 9316  100. 00
-  0.00

0.9574 98.95
962. 3107 99.88
21104. 5098 100. 00
-  0.00

1.9786 94.79
481.0745  99.33
20064. 2402 100. 00
- 0.00

0.3%11  99.57
791. 9369  99.94
19618. 8633 100. 00
-  0.00

3.9614 99.13
1199.3143 99.82
29444. 94338 100. 00
- 0.00

0.0317 99.87
193. 8316 99.688
622. 6780 100. 00

- 0.00
HRARBEBRNN 0. 01
1161219  89. 91
6232.0410 100. 00

1 cus"‘“\

0.
39.

0.

0.
121.
202.
3532.

0.
1202.
i318.
7028.

0.
876.
982.

&762.

0.
-2410.
12590.
816635,

0.
2167.
13995,
724293,

0.
10461.
16639.
108719.

0.
218.
1934,
9314,

0.
984.
3072.
16142,

0.
210.
aiz.

J261.

0.
1493,
1129,
7903.

== A0 OOUO DA=0 UOCQ OO0 YYUS GEWOO OO

crr0 NN@O

P/E
($1000°8) <1000P/F) WINC.TO

cCuoo® QO

OO0 CA4UPO0 OANN QaNN OCGOSLE CDAON QUWEN OBNGS ONWAUm

CURRENT

CURRENT
CURRENT
CURRENT
BAT2

CURRENT
BPT
BATI1

CURRENT
CURRENT
BAT1

CURRENT
BPT
BAT1

CURRENT
BPT
BAT1

CURRENT
BPT
BAT1

CURRENT
BPT
BAT1

CURRENT
BPT
BAT1

CURRENT
BPT
BAT1

" CURRENT

CURRENT
BATI1



i\ LEVEL OF COST-EFF PERCENT cosr-""

PROCESS CONTROL ($/P /F, REMOVED (11000'93'-40001?43 #INC. TO
COLD. ROLLING CURRENT - 0. 00 0.0 39. 1 -
*BPT 63.0691 33.51 826. 1 26. 0 CURRENT
BAT1 836. 9146 41.88 2583. 9 22.7 BPT
. BAT2 4980. 1016 41.67 16713.9 22.8 BPT
BAT3 2313. 1755 100.00 $5133.9 0.0 BAT1
COLD. ROLLING. PIPE. TUBE  CURRENT - 0. 00 0.0 13. 1 -
2BPT 14.0806 100.00 185. 0 0.0 CURRENT
P ICKL INC. H2804 CURRENT - 0.00 0.0 262.%9 -
*BPT 20. 1940 72.76 30857. 4 71. 9 CURRENT
BAT1 46.2437 93.00 63150 18. & BPT
BAT2 894. 3714 93. 24 6883, 0 17. 7 BATH
BATI $79.1171 100.00 16883, 0 0.0 BAT1
PICKLING. HCL CURRENT = 0. 00 0.0 147. 1 -
*BPT 9. 0228 79. &0 1056. 3 30. 0 CURRENT
BAT1 166. 3331 96.78 5264, 5 4.7 BPT
BAT2 669. 3497 97.37 5844, 5 3.9 BAT1
PATI 3719. 6328 100.00 202%4. % 0.0 BAT2
PICKLING. COMBINAT1ON CURRENT -  0.00 0.0 2.7 -
*BPT 16. 6912 73. 44 649, 6 14. 0 CURRENT
BAT1 45, 9609 95 64 1183. 0 2.3 BPT
BAT2 1044, 4629 96. 39 1577. 9 1.9 BATI1
BAT3 6612. 0625 100.00 14297.9 0.0 BAT2
HOT. COATINO. SCRUPBER CURRENT - 0. 00 0.0 1848. 2 -
BPT 0.164% 99.9%8 303. 4 26.3 CURRENT
#BAT1 46. 9073 98. 68 392. 0 24. 4 BPT
BAT2 41.514% 99.84 1273.0 2.0 BPT
BAT3 2797.8311  100. 00 9544. 0 0.0 BAT2
HOT. COATING. NO. BCRUB CURRENT -  0.00 0.0 31.2 -
#BPT 18.9706 90. 60 299. 3 15. 4 CURRENT
BATH 18.0%13 53.18 299.5 14. &6 CURRENT
BAT2 .  49.7931 96.81 1249. 9 1.0 BAT1
BAT3 9188. 9170 100.00 10399. 3 0.0 BAT2
TOTALS CURRENT -  0.00 0.0 40746.3 -
BPT 0.73500 ©88.28 26973.0 4777.4 -
BAT1 26. 4607 97. %2 F0093. &4 863. &6 -
BAT2 384, 1290 995.352 376167.8 1818. 8 -
- BAT3 427. 7391 93.92 1995444 & 1933. 0 -
BATS 13. 9177 97. 09 179469. 6 172. 6 -
BATS 473.8861 98.33 3%989. & 98.9 -
BATS 249. 6934 100.00 34392.9 0.0 -
BELECTED OPTIONS » 1.3938 97.45 44400.7 1040.2 -

# SELECTED OPTIONS
# INDICATES INCREMENT FROM WHICH COST-EFFECTIVENEBS IS CALCULATED.

Bource: TBS CE Model

*P/F; "pounds equivalent"
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EXHIBIT 7
L ke

DIRECT DISCHARGERS ;
CROSS~INDUSTRY COMPARISONS

COST EFFECTIVENESS OF SELECTED OPTIONS
BY INDUSTRY SUBCATEGORY ;

(LDG SCALE)
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EXHIBIT B

DIRECT DISCHARGERS L —
CROSS-INDUSTRY COMPAR ISONE .

COST EFFECTIVENESS OF SELECTED OPTIONS
BY INDUSTRY SUBCATEGORY ;

(LINEAR SCALE)
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Exhiblt 9
CROSS INDUSTRY COMPARISON
COST-EFFECTIVENESS OF SELECTED OPTIONS
DIRECT DISCHARGERS

(1978 dol lars per hazard unit)

Industry Low Average Hi gh
Coll Coating $ .07 $ .12 § 4,49
Inorganic Chemicalis «01 «02 40,987.34
Mgtal Finishing —=—at selected optione=meee
Palnt 19.67 28.85 152,50
Forcelaln Enameling 67.34 68, 20 1,640,06
© Steel «03 1.39 250,282, 73
T'ﬂ“lﬂg 1.6‘ 11.56 13.“
Text!les 2735.85 828.42 4,340,56

P i

Source: TBS CE Model.




" INCREMENTAL. COST-EFFECTIVENESS ANAL'

ND. INDUSTARY SUB-CATEGORY InIFEMENTAL COST-EFF  EFFLUENT
OPTION (8/HU) )

0 AL IHOUSTRY CURRENT 0 000 40. 7455
1 STEEL DIR  HOT. FORMING PRIMA <BPT -0 812 36. 0413
2 STEEL DIR  DESCALING 2BPY 0 032 29. 3878
3 STEEL DIR  HOT COATING SCAUBR BPT 0. 187 27. Bes1

. STEEL DIR HOT. FORMING PLATE <BFT 0.391 26. 9440
( STEEL DIR BLAST FURNACES BPT 0. %11 22 %410
w STEEL DIR  EAF BEMI. WET *BPT 0. 438 22 a7%0
7 STEEL DIR  FURNACE. COKE PY 0 83% 9. 3230
© STEEL. DIR  PMERCHANT. COKE EPT 0.921 8. 7474
9 STEEL DIR  HOT. FORMING. SECTIO #BPT 0. 957 6. 4842
10 STEEL DIR  BOF OPEN COMBUSTIO BFT 1.930 6.3113
11 STEEL DIR  HOT FORMING. GTRIP <BPT 1.979 5. 6388
12 STEEL DIR_  EAF WET *BATZ 2. 461 S. 5366
13 STEEL DIR ™ FURNACE. COKE 2BaT1 3162 3.8133
14 STEEL DIR  MERCHANT. COKE #BATY 3. 249 a. 2790
13 STEEL DIR  HOT. FORMING PIPE. T <BFT 3. %1 3. 0308
16 STEEL DIR BLAST. FURNACES BAT2 4 372 2. 7305
17 STEEL DIR BLAST. FURNACES *BATS 6. 260 1.72%8
18 STEEL DIR BOF. SEMI WET BPT 7 422 1. 6899
19 STEEL DIR  PICKLING WCL *BPT 9. 023 1. 9689
20 STEEL DIR  OPEN HEARTH. WET  eBAT2 9. 148 1. 8372
21 STEEL DIR VACUUM DEGASSING BPT 10. 970 1.4275
&> STEEL DIR COLD. ROLLING. PIPE. «8PT 14 080 1.8144
23 STEEL DIR SINTERING BPT 15. 420 1.3339
24 STEEL DIR PICKLING. COMBINATI #3PT 16. 690 1.31852
2% STEEL DIR  WOT. COATING. NO.SCR BATI 18. 080 1. 2987
@6 STEEL DIR  PICKLING. H2504 -EPT 20. 190 1.1077
27 STEEL DIR BOF. OPEN. COMBUSTID BAT2 34. 800 1. 0857
%8 STEEL DIR HOT COATING. SCRUBB BAT2 41 %10 1. 0624
&% STEEL DIR PICKLING COMBINATI 3aT1 45. 940 1.0%07
30 STEEL DIR PICKLING H2504 2AT1 46,240 ' 0.997%
31 STEZL DIR CONTINUOUS CASTING eBAT1 S1. 060 0.9783
52 STEEL DIR 80F SUPPRESSED. COM *BAT2 57 170 0. 9764
33 STEEL DIR MERCHANT. COKE 3AT3 57. 340 0. 9618
34 STEEL DIR COLD. ROLL ING °BPT 63 ©70 0. 9487
3s STEEL DIR FURNACE. COKE BATI 69 100 0. 8350
3¢ STEEL DIR SINTERING BAT2 63. 870 0. 8250
37 STEEL DIR VACUUM DEGASSING  <BAT1 &7. 330 0.8243
38 STEEL DIR HOT. COATING. NO. SCR  BAT2 69790 0.8107
39 STEEL DIR ALKAL INE CLEANING  BAT1 116 100 0. BO10
40 STEEL DIR EAF WET BATI 162 200 0. 7803
€1 STEE. DIR PICKLING WCL BaT] 166. 300 0.7952
52 STEEL DIR DESCAL ING i zaTy 199 800 0.7546
( _ STEEL DIR BLAST FURNACES EaTé 243 700 0 63553
. 'STEEL DIR SINTERING 2aTS 284 700 0. 6041
%% STEEL DIR BOF. SUFPRESSED. COM  24T3 439 400 0. 5936
44 STEEL IR HOT FORMING. STRIP. BAT1 481. 100 0. 5633
&7 STEEL DIR BOF. OPEN. COMBUSTIO BAT3 484 800 0. 5211
<8 STEEL DIR COLD ROLLING BAT1 536 900 0.5178
4% STEEL DIR HOT. FORMING. SECTIO BaT1 842. 300 0. 49686
20 STEEL DIR PICKLING. H2SDA4 BAT3 $7%. 100 0 4784
S1 STEEL DIR DESCALING BaT2 &22. 700 0. 4704
%2 STEE. DIR HOT FORMING PRIMA BATI 639. 000 0. 4470
53 STET. DIR  PICKLING HCL BAT2 69300 0. 4451
S4 STEEL DIR HOT. FORMING FLATE  BAT1 7%1. 300 ©. 4438
5% STEC. DIR PICKLING. COMBINATI BAT2 1064. 000 0. 4434
$6 STEEL CIR WOT FORMING PIPE. T BATI 1195 000 0. 4417
S7 ETEE. DIR  OPEN HEARTH WET BAT3 14%90. 000 0. 433
$8 STEEL DIR COLD ROLLING BATI 2313. 000 0. 4134
S9 STEEL DIR  HOT COATING. SCRUBE BAT3 2798. 000 0.4124
60 STEEL DIR P ICKLING. HCL BAT3 3720. 000 0. 4086
61 STEEL DIR ALKAL INE. CLEANING  BaT2 $232. 000 0. 4073
62 STEEL DIR  PICKLING. COMBINATI BAT3 6612. 000 0. 4056
&3 STEEL DIR CONTINUDUS CABTING BAT2 73%&. 000 0. 4048
64 STEEL DIR VACUUM, DEGASSING  BAT2 7895. 000 0. 8040
63 STEEL DIR  HOT COATING. ND.SCR BAYI 9189 000 0. 8030
64 STEEL DIR HOT. FORMING. PLATE  DAT2 19620. 000 0. 4027
67 STEEL DIR  HOT. FORMING, STRIP. DBATZ 20060. 000 0. 3981
. €8 STEEL DIR  HOT FORMING. PRIMA BAT2 20870. 000 0. 3948
69 STEEL DIR HOT. FORMING. SECTIO BAT2 21100. 000 0. 3920
70 STEEL DIR  HOT.FORMING. PIPE T BaT2 29440. 000 0. 3916

@ SELECTED OPTION

cosT
(smM)

146

158,
168
173.

188

189

191.
191.
193.
199.
251.
299,
274
281.
. 7842
299.
. 2746
314,
321.
413
. 9454
341,
554,

. 4100
. 1992

@958

. 6778
. 5716
. &112
. 0412
L1714
. 33684

. 6640
. B663

. 1313
. 1059

. 84g9
. 1449
. =009
. 4909

. @789
. 8106

. 7997
. 6127
. 3761
. 2457
. 8831
. 3411
. 3237
. 4308

2708
0969

. 49469
. 0eT2

. 1547
. 2807
. 6112

. 9266
. 32446
. 9206
. 7905
124.
184,

3695
8313
sevs
4224
874
9312
9312
s112
2278
6228
7102

5842
ar7a
2822

4256
8036
-1 +1

37%6
4836
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EXHIBIT 33

STEEL DIR
CO4PARISONS OF SELECT™ O AND OPTIMAL OPTIONS
PROCEEE SELECTED 2% 30

FURNACE. COKE BAT1 BAT1 BAT1
- RCHANT. COKE BAT1 EAT1 BAT1
SINTERING BAT1 #BPT #*BPT
BLAST. FURNACES BATS EAT4 BAT4
EOF. SEMI. WET BPT BPT BPT
BOF. SUPFRESSED. COMBU 'BATZ #CURRENT #CURRENT
BOF. OPEN. COMBUSTION BATZ2 BaATZ2" BATZ2
GPEN. HEARTH. WET BATZ2 EAT2 BAT2
EAF. SEMI. WET BPT BPT BPT
EAF. UET BAT2 BaT2 BAT2
VaCUuUM DEGASSING BAT1 *BPT #BPT
CONTINUQUS. CASTING BAT1 #CURRENT #CURRENT
HJIT. FORMING. PRIMARY BPT SPT BPT
HAT. FCRMING. SECTION BPT BPT BPT
{iJT. FCGRMING. STRIP. SH BPT CPT BPT
HOT. FCRMING. PLATE BPT EPT BPT
HIT. FORMING. PIPE. TUB BPT EPT BPT
CESCALING EPT EPT BPT
Al KALINE. CLEANING BPT *CURRENT #CURRENT
COLD. RCLLING BPT #CURRENT #CURRENT
COLD. RCLLING. PIPE. TU BPT EPT BPT
PICALING. H2504 | BPT BrT #BAT1
PICKLING. HCL BPT EPT BPT
PICKI_ING. COMBINATION BPT #BATI1 #BAT1
=HJT. COATING. SCRUBBER BAT1 #EAT2 *BAT2
HOT. COATING. NO. SCRUE BPT #EAT1 #BAT1

TOTALL COST(s$MM) 44 40 42. 88 45. 34

TOTAL HAZARD(MM HU) 1.04 1.05 1.00
COST-EFFECTIVENESS($/HU) - 4%. 96 446. 24



P EXHIBIT 12

IRON AND STEEL - DIrRcCT DISCHARGERS
OPTIMAL COST- POUNDS EQIVALFNT FRONTTER
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EXHIBIT 13

IRON AND STEEL - DIRECT DISCHARGERS
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SUBCATEGORY LOAD SUMMAEY
(TONS/YEAR)

Flow (MGD)

Amsonia (W)

Cysnide (Total)
Fluoride

0il and Grease

Phenols (4AAP)
Residual Chlerine
Total Suspended Solids
Total Toxzie htﬁs
Total Organics

SUBCATEGORY COST SUMMARY
(s210™%)

Iovestment
Anwual

SUBCATEGORY LOAD SUMMARY
(TONS/YEAR)

Flow (MGD)

Ammonia (N)
Cysnide (Tocal)

“ Fluoride
‘0il end Grease

Phenols (44AP)
Residual Chlorine
Total Suspended Solids
Total Toxic N-HJJa
Total Organics

SUBCATEGORY COST SUMMARY
(31075

Iovestaent
Agmua l

EXHIBIT I-1

SIMMARY OF EFFLUENT LOADINGS AND TREATMENT COSTS
SINTERING SUBCATEGORY

DIRECT DISCHARCERS
RaW

WASTE wr_
93.4 7.2
853.) 76.7
28.4 2.2
853.3 274.0
34,132.9 76.7
8.4 2.2
876,544.1 627.6
298.7 4.0
4.3 1.3

- 63.89
- 13.31

INDIRECT DISCHARGERS

RAW
WASTE

53.3
1.8
53.3
2,133.3
1.8

54,221.5
18.7
0‘3

PSES-1
o. 5

3.1
0.1
18.3
5.1
0.1

28.5
0.9
0.1

(1)

JAT=]
7.2

76.7
1.1
219.2
38.4
1.1

109.6
&L.8
1.3

6.20
0.81

0.36
0.054

7.2

(1) The raw vaste load and BPT cost contributions of the zero discharge operation

sre included in the direct discharger data.

As this plant has no wastewater

discharge, it does not contribuce to BAT costcs or to the BPT and BAT effluent

vaste loads.

(2) 1Iodividusl phenclic compounds (e.g., 2,4=dinitrophensl, pentachlerophenol)
ars oot included ian total orgamics.

Source: EGD,EPA

7.2

65.8
0.3
219.2
76.7
0.2
5.5
Wl.1
2.8
103

10.33
2.26

BAT=4
7.2
65.8
219.2
38.4
0.2
109.6

2.4
0.3

48.03
1.09

.,.I%

.
o
[ W X]

—

.

D'Dﬁ-lﬂ?u--ob- o
DN WLEPFOO

.
(2]

FPE e e RO

74.80
15.24

PSES-6
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RAW WASTE FLOWS_

Model Plame 5.8 MGD
15 Direct Dischargers 87.6
1 Iadizect Discharger 5.8 MGD
1 Zero Discharger 5.8 MGD
17 Active Plamcs 99.3 MGD

TEGORY: Sintering

MODEL COSTE ($x10™Y)

Investment
Aznual
$/Ton of Production

WASTEWATER

CHARACTERISTICS

118
119
120
121
122
124
128

Flow (GPT)

pii (S0}

Ammcuis (N)

Fluoride

0il md Grease

Phenols (4AAP)

Residual Chlerine (Max. Omly)

- Total Suspanded Solids

: Flusrenchane

Phenol®

Chrysene

PyTene*

Cadmi um™

Chromi um®
Coppar®

Cysnide (Total)w
Lead

Nickal®

Zinew

Motes:

RAW

WASTE

1460
612
6

6
W60
o.:

6100
0.01

0.03
0.01

EXHIBIT I-2

SUBCATEGORY SUMMARY DATA

All concentrations are in mg/l uwmless othervise noted.

BAS1IS 7/1/78 DOLLARS

PSES~1 PSES-2 PSES-3
BFT BAT-1 BAT-2
3e1s 401 36
876 53.9 62.2
0.60 0.037 0.029
(0 PSES-1 PSES-2 PSES-3
BPT BAT-1 BAT-2
120 120 120
=9 6=9 6=9
7 (low=)7 1o==)7
23 (:)20 20
(1037 (5)"°°3.5 (10)7
0.2 (0.lw)0.1 (0.1%=)0.1
- (0.5) (0.5)
(50)39 (15)10 (25)22
0.1 0.1 0.1
0.05 0.05 0.05
0.01 0.0l 0.01
0.01 0.01 0.0l
0.01 0.0l 0.01
0.6 0.2 0.15
0.03 0.02 0.02
0.2 (1)0.1 (1)0.1
0.12 (0.15)0.02 (0.15)0.02
0.02 0.01 0.015
0.5 (0.2)0.18 (0.1)0.T&

: BAT and PSES~2 through PSES-6 costs are incremental over BPT/PSES-l costs.
t Values in parentheses represent the comcentrations used to develop the .

limitstions/standards for the various lavels of treacmesnc.

All other valuss

represent loag term aversge valuas or predicted average performance levels.

* Toxic pollutant found in all rev vaste samples mmalymed.
we Yhen co-treated with irommaking vascevaters.
(1) Rew vastevacer quality reflects the discharge of a once-through systes.
(2) Limic for eil md gresse is based om 10 mg/l (maximum omly).

Source: EGD,EPA

MODEL
OPER.
TURNSE

PSES=4
BAT-3

647
151
0.10

PSES=4
BAT-3

120

§=9
(1pw=)s
20
(1007
(0.1%*)0.015
(0, Sww)
(2022

0.1
0.01
n.o!
0.01
0.01
0.13
0.02
(1==)0.03
(0.15)0.02
0.015
{0.1)0.04

$IZE (TPD):
DAYS/YEAR :
/DAY :

PSES=5
BAT=4

3127
&73
0.32

PSZS-5
BAT=4

120
6=9
(10%=)6
20
(P35
(0.1%%)0.015
(0, 50=)
(1810

0.01

0.01

0.01

0.0l

0.01
0.15

0.02
(1#w)0.03
(0.15)0.02
0.01
(0.1)0.01

4000
365

BAT-3

4936
1016
0.70

PSES-6
BAT=5

LI N RO B B R A - )



Subcategory Load Svamary

b L
76

18
19
120
124
122
124
128

Flow (liters/ysar x lﬂw’l

Ameonia (N)

Fluoride

Jil & Crease

Phenole (4AAP)
Residual Chilorine
Total Suspended Sollds

FPluoranthene
Phenol
Chrysena
Pyrenas
Cadmium
Chromium
Copper
Cyanide (Total)
Lead

Nickel

Zinc

fegulsted Toxic Organice

Regulated Toxic Metale
Regulated Conventionals

Total Regulasted Pollutants

Total Toxie ﬂrg.olel(:’

Total Toxie Metals
Total Conventionals
Total Pollutants

EXHIBIT I-3

BUMMARY OF EFFLUENT LOADINGE (KG/YEAR)
BINTERING BUBCATEGORY:

)

DIRECT DISCHARGERS

129.3

775,361.3
775,561.3
31,022,432.8
25,852.0

788,487,342.0

1,292.6
3,877.8
1,292.6
1,292.6
6,461.0
90,482.2
12,926.0
25,852.0 .,
19,389.0
12,926.0
129,260.2

51,704.0
148,649.2

819,509,794.8
820,485,709.1

55,581.8
270 ,446.4
819,509,79.8
821,387,945.6

[Tas BAT-1 BAT-2 _
Removed Discharged Resoved Discharged  Removed Bizcharge
119.3 10.0 119.3 10.0 119.3 i0.0
705,840.5 69,720.8 703,840.9 9,720.8 705,840, 3 6, .8
526,558.3 249,00).0 576,358.9 199,202.4 376,358.9 199,202.4
30,952,732.0 69,720.8 30,987,592.4 34,860.4 30,932,732.0 69,720.8
21,860.0 1,992.0 24,856.0 996.0 24,856.0 9%5.0
788,098,897.3 308,644.7 708,387,740.8  99,601.2 788,268,219.4 219,122.6
296.6 996.0 296.6 996.0 296.6 996.0
3,379.8 4£98.0 3,379.8 498.0 3,379.8 498.0
1,193.0 99.6 1,193.0 99.6 1,193.0 99.6
1,193.0 99.6 1,193.0 99.6 1,192.0 99.6
6,363.4 99.6 6,363.4 99.6 6,363.4 99.6
84,506. 1 5,976.1 88,490.2 1,992.0 88,968.2 1,494.0
12,627.2 298.8 12,726.8 199.2 12,726.8 199.2
1),860.0 1,992.0 25 ,856.0 996.0 - 24,0856.0 996.0

_18,193.8 1,195.2 19,189.8 199.2 19,189.8 199.2
12,726.8 199.2 12,826.4 99.6 12,776.6 169.4
124,280.1 4,980.1 127,467.4 1,792.8 128,861.8 398.4
47,720.0 3,984.0 49,712.0 1,992.0 49,712.0 1,992.0
162,473.9 6,175.3 146,657.2 1,992.0 148,051.6 59
819,051,629.3 458,165.3 819,373,333.2 134,461.6 819,220,931.4 8. JJ.4
819,947,663.7 538,045.6 820,277,542.9 208,166.4 820,126,555.5 361,153.8
50,402.6 5,179.2 52,39%.6 3, 187.2 52,3%.6 3, 107.2
258,697.4 12,749 267,064.0 4,382.4 268,906.6 2,539.8
819,051,629.3 450,165.5 819,375,313.2 134,461.6 819,220,951.4 288,843.4
820,593,128.1 794,817.3 820,976,991.2 610,954 .4 820,024 ,452.0 563,493.6
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IRON AND STEEL INDUSTRY

EXHIBIT I-4

COST SUMMARY ——

Costs (Millions of 7/1/78 bollars)

Tredtment In-Place
Subcategory Level Capital
" A. Cokemsking
l. 1Iron and Steel BPT 86.80
BAT-1 9.87
PSES-2 25.08
2. Merchant BPT 21.71
BAT-1 2,40
PSES-2 1.26
B. Sintering BPT 59727
BAT-1 0.40
PSES 3.13
C. Ironmaking BPT 418.69
BAT-4 3.50
PSES 12.92 .
D. Steelmaking
1. BOF
: ‘a. Semi-Wet BPT 2.74
i BAT* 0.00
PSES 0.43
b. Wet-Suppressed BPT 15.81
Combustion BAT-2 0.75
PSES 3.06
¢. Wet-Open BPT 57.32
Combustion BAT=-2- 0.47.
. PSES 4,36
2. Electric Arc
- 8. Semi-Wet BPT 0.79
E BAT* 0.00
PSES | 0.00
b. Wet BPT 17.21
BAT-2 0.18
PSES 0.00
3. Open Hearth BPT 17.80
BAT-2 0.00
PSES 0.00
E. Vacuum Degassing BPT 20.36
MT-]. ‘ 0003
PSES 0.00

s

[=N-N- O~ 0000000 OWMF-FOO0000OM™
L]

Required
Capital

40.55

36,46
4.81
2.71
6.98
9.95

L] L] [ ] - .
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Total
Annual

51.57

14,12
9.86

10.25
2.96
2.91

17.23
1.26
1.13

73.83
9.21
4.05
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Iron and Steel Industry

Page 2
: Costs (Millions of 7/1/78 Dollart}
Treatment In-Place Required Total
Subcategory Level Capital Capital Annual
“F. Continuous Casting BPT 86.38 2.07 20.37
- BAT-1 0.18 0.81 0.18 .
' PSES 11.64 0.00 2.65
G. BHot Forming (1)
1. Primary BPT 200.19 24.99 -10.37 -
BAT* 0.00 0.00 0.00
PSES 2.68 0.00(1) 0.00
2. 8Bection BPT 183.42 28.62 35.67
BAT* 0.00 0.00 0.00
PSES 10.57 0.00 0.00
3- Flat (1)
a. Hot Strip BPT 192.49 22.88 22.75
BAT* 0.00 0.00 0.00
PSES 3.22 0.00(1) 0.00
b. Plate BPT 23.07 7.19 2.72
BAT* 0.00 0.00 0.00
PSES 1.44 0.00(1) 0.00
&, Pipe & Tube BPT 31.54 6.9 8.43
BAT* 0.00 0.00 0.00
PSES 1.16 0.00 0.00
H. Salt Bath Descaling BPT 4.69 1.15 1.44
BAT-1 0.04 - 0.81 0.16
PSES 0.43 0.05 0.10
I. Acid Pickling |
1. Sulfuric BPT 124 .40 11.95 47.89
BAT* 0.00 0.00 0.00
PSES 9.92 T 9,45 16.52
2. Hydrochloric BPT 155.41 4.60 39.07
. BAT* 0.00 0.00 0.00
. PSES 8.54 3.17 7.38
3. Combimation BPT 53.48 2.37 18.70
BAT* 0.00 0.00 0.00
PSES 2.51 4.45 5.82
J. Cold Forming )
1. Cold Rolling - BPT 51.78 5.04 10.32
BAT® 0.00 0.00 0.00
3 ' PSES 1.08 _0.08 0.36
2, CW-Pipe & Tube BPT 7.03 0.76 2.68
BAT*® 0.00 0.00 0.00
PSES 0.08 0.06 r 0.18



Iron and Steel Inddatxy

Costs (Millions of 7/1/78 Dollars)

Page 3
Treatment In-Place
Subcategory Level Capital
K. Alkaline Cleaning .BPT 20.05
BAT* 0.00
= . PSES 0.47
L. BHot Coatings BPT 32.47
BAT-1 0.65
PSES 3.74
Tﬂtnls(z) BPT 1918.71
BAT 18.47
PSES 111.19

*: No BAT system is being promulgated.
(1): Comingled required cost.

(2): Total includes costs for confidential plants.

Source: EGD,EPA

Required
Capital

0.9
0.00
0.00

3.53
0.81
3.19

2.7
86.64
37.78

Total
Annusl

7.66
0.00
0.00 N

7.58
0.28
2.72

408,54
30.45
56.32
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e INDIRECT DISCHARGERS
® "POUNDS EQUIVALENT ANALYFIS
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Exhibit 11=1

SUBCATEGORIZATION OF THE IRON AND STEEL |INDUSTRY

IND IRECT DISCHARGERS

Phase Subdivision Selected Option Subcategory
I Iron and Steel Cokemaking PSES 1 Iron and Steel Cokemaking
Merchant Cokemaklng PSES 1 Merchant CokemakIng
Sintering PSES 2 Sintering
i ronmaking PSES 5 i ronmaking
Basic Oxygen Furnsce=
Wet-Suppressed Combustion PSES 3 Wet--Suppressed Combustion
Baslc Oxygen Furnace-
Open Combustien PSES 3 Wet-Open Combustion
Continuvous Casting PSES 2 Continuous Casting
] Hot Forming-Primary PSES 1 Primary--No Scarfers—Carbon
Primary--Scarfers-=-Carbon
Primary——No Scarfers--Speclalty
Primary--Scarfers-=Specialty
Hot Forming=-Section PSES 1 Sectlon--Carbon
Sectlion—Specialty
Hot Forming-Strip/Shest PSES 1 Flat--Carbon--5+rip/Sheet
Flat—Specialty--Strip/Sheet
Hot Forming-Flate PSES 1 Flat-=Carbon--F late
Hot Forming-Pipe and Tube PSES 1 Plpe and Tube-=Carbon
Scale Removal PSES 2 Ox1d!zing-—Batch—Rod/Wire
Reducing=-=Batch
Alkaline Cleaning Current Batch
Cont!nuous
Cold Rolling PSES 1 Single Stand
Mult! Stand
Cold Rolling-Pipe and Tube PSES 1 Cold Plpe and Tube——Water
Plek! ing==Sulfurie Acld PSES 1 Strip/Sheet/F late!
Rod/Wire/Coll!
Bar/Bl | 1et/BI
Plpe and Tube!
Pleckl!Ing--Hydrochloric
Acid PSES 1 Strip/sheet ,
Rod/Wire?
Plpe and Tu

Contlinued




Exhibit 11=1 (continued)

Phase Subdivision

Selected Option

Subcategory

] Plekl ing—=Combination Acid

Hot Coating-No Scrubbers

Hot Coating=-With Scrubbers

PSES 1

PSES 1

PSES 2

—
Contlnuous—5+rip/Sheet/P late?

Rod/Wire/Col 12
Bar/Bi | let/B | com?

Plipe and Tube?

Galvanlizing==Strip/Sheet/Mlsc
Galvanizing--Wire Prod/Fasteners
Terne-=Str|p/Sheet/Misc

Other Metals-=-Wire Prod/Fasteners

Galvanizing--Strip/Sheet/Misc
Galvanizing--Wire Prod/Fasteners

includes two subcategories Neutralization and Acld Recovery.

2Neutralization on lys
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APPENDIX IV

e INDIRECT DISCHARGERS
e POUNDS ANALYSIS
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FOR EXHIBITS IV-1, IV-2, AND IV-3,
SEE EXHIBITS II-1, 1I-2, AND II-3



PROCESS
FURNACE. COKE

MERCHANT. COME

SINTERING

BLAST. FURNACE

EXHIBIT IV-4

IRON AND STEEL -~ INDIRECTS

COST-EFFECTIVENESS

LEVEL OF
CONTROL

CURRENT
#PSESH
PSES2
PSES3
PSES4
PSESS

CURRENT
#PSES1
PSES2
PSES3
PSES4
PSESS

CURRENT
PSES1
#PSES2
PSEE3
PSES4
PSESS
PBESA

CURRENT
PSES1
PSES3
PSESA
#PSESS
PSESS
PSES7

BOF. GUPPRESSED. COMBUSTIO CURRENT

BOF. OPENCOMBUSTION

CONT INUOUS. CASTING

HOT. FORMING, PRIMARY

PSES1
PSES2
#PSES3
PSES4

CURRENT
PSESH
PSES2
#PSES3
PSESA4

CURRENT

PSES1
#PSES2

PSES3

CURRENT
#PSES!

PSES2

PSES3

., MeawAda emiivalent”

COST-EFF PERCENT
l‘d{ﬁz REMOVED ($1000°S)

- e O

222

0.
1434,
49074,

@ce~0

. 9146
. 2151
. 3742

0645
1046

. 6779
. 9795
. 6676
277.
43.

8422
0556

. 9841
124.

48.
i18.
431.
. 8510

3791
7278
8049
8649

. 8873
. BBO3
. 9021
. 4788
. 2444
. 4718

0000
0000
0000
&353

0000
0000

. 0000

4353

. 00C0
. 0000
. 7334

0000
4457
&602

0.
56.
5S.
6.
6.
97.

100.

00
34
24
53
58
54

.00
. 49
.65
.00
.02
.29

.00
.a3
.05
.20
. 57
.16
. 00

.00
.38
.22
.22
.09
.13
.00

. 00*
. 00
. 00
. 00
. 00

.00
.00
.00
. 00
.00

cosTt

0.
1342.
3107.
1761.
1851.
2139.

0.
2100.
4830,
2714
2839.
3150.

0.
113
120.
iia.
216,
936,

10B6.

0.
237.
263.
267.
293.
83s.

1625.

0.
0.
0.
0.

COCS 0000 COQ0Q QCOQOUCQ. NNNNNDEFO

e CF=RULHO NN LO

P

(1000 P/E #CE INC

4629
2020.
2072.
1&0.
i158.
114,

3503.
403.
432.

34,
34.
24.

24,
10,
10.
10.
9.
9.
0.

3z2e.
38.
28.
- 28,
16.
i6.
0.

ceoee

DRQO T

B30, o

3

= haNRD

CQNNNRN QUWUWWW COCO=D0=a ONIDCFNDI CEANRNOC

o=Q0Q (=

CURRENT
CURRENT
CURRENT
PSES3
PSES3

CURRENT
CURRENT
PSES1
PSES3
PSES3

CURRENT
PSEB1
PSES1
PSES3
PSES3
PSES3

CURRENT
CURRENT
PSES3
PSES3
PSESS
PSESY

CURRENT
CURRENT
CURRENT
CURRENT

CURRENT
CURRENT
CURRENT
CURRENT

CURRENT
CURRENT
CURRENT

CURRENT
CURRENT
PSES2



PROCESS
HOT. FORMING. SECTION

HOT. FORMING. STRIP. SHEET

HOT. FORMING. PLATE

HOT. FORMING. PIPE. AND. TUB

ALKALINE, CLEANING

DEBCALING

COLD. ROLLING

COLD. ROLLING. PIPE. TUBE

PICHLING. H2804

PICKLING HCL .

PICKLING. COMBINATION

P/E

LEVEL OF
CONTROL

CURRENT
#PSES1

PSES2

PSES3

CURRENT
#*PSES1

PSES2

PSES3

CURRENT
#PSES1

PSES2

PSES3

CURRENT
#PSES1

PSES2

PSES3

CURRENT

PSES1
#PSES2

PSES3

#CURRENT
PSES1

CURRENT
#PSES1
PSES2
PSES3
PSES4

CURRENT
#PSES1

CURRENT
#PSES1
PSES2
PSES3
PSES4

CURRENT
#PSES1
PSES2
PSES3
PSES4

CURRENT
#PSES|
PSES2
PSES3
PSESA

"pounds equivalent"

o — —

COST-EFF PERCENT
($/p/f, REMOVED

0.
1306.
49070.

1064.
434628.

1490,
7612

2432,
68645,

106.
11069.

20.
37.
99518,
4302.

73.
71.
74902.

0.
47.
62

4533.

0.

35.
119.
11175,

0000
8244
7043

. 0000

14606
2609

0000
1884
8477

0000
7302
43531

. 0799

8399
0029

F749
7033
0547
57796

. 0000

. 1634

o882
3514
6319

1490
4992
5277
9238

8377
6318
0713
7305

0.
0.
91.
100.

37.

82.
100.

99.

100.
100.

9.
99.
99.
100.

99.
99.

100.

00
00
54
0o

.00
.00
.01
.00,

.00
. 00
.95
.00

. 0O
.00
.33
100.

00

. 00
F1.
97.
100.

a2
28
oo

.00
.00

CDBT< - -‘.‘\1.-
($1000°8)

0.

0.
2418.
10806.

1382.
7674,

210.
802.

B4.
S62.

13.
375.

11.
35.
921.
1101.

7158.
7998.
8228.
16338.

1806

2381.
2496,
5936.

2705.
3048.
3182.
7415,

SO0 WLWUWWO 9494990 90 NNNRRNGC OQ SNNNO 000 00Q0 0000 00QOo

P/E
- 4000 -F?Q;INC.TU

conm
ONO O

0000 0000 OoOomm

a4s OQNNIOSL QO OQ=N QOQQC QONN O=sha

NN DQOm

°0 opoo00=

OhaWL0r O@DMONE Omd mm

CURRENT
CURRENT
PSES2

CURRENT
CURRENT
PSES2

CURRENT
CURRENT
PSES2

CURRENT
CURRENT
PSES2

CURRENT
PSES1
PSES2

CURRENT

CURRENT
PSES1
PSES2
PSES2

CURRENT

CURRENT
PSES1
PSES1
PSES3

CURRENT
PSES1
PSES2
PSES3

CURRENT
PSES1
PSES2
PSES3




-~

) LEVEL OF COST-EFF PERCENT cost OFC'(E
PROCESS CONTROL (s/ P{EREHOVED ($1000'8) .10 P/E #INC. TO
: o
HOT. COATINC. NO. SCRUB CURRENT s 0. 00 0.0 | 151.4 -
#PSES1 6. 0127 74. 01 B833%. 5 @. 1 CURRENT
PSES2 9. 9296 95.33 B55. 5 7.1 CURRENT
PSES3 40. 3138 9. 42 1105. 3 0.9 PSESZ2
PSES4 4018. 7380 100.00 45609. 9 0.0 PSES3
HOT. COATING. BCRUBBER CURRENT - 0. 00 0.0 é1.8 =
PSES1 7.2614 82. 8% 371.7 10. & CURRENT
#*PSES2 17. 5380 8s. 24 397. & 9.1 PSES1
PSES3 23. 5111 97. 90 5681. 6 1.3 PSES2
PSES4 2081. 7993 100. 00 3281. 6 0. 0 PSES3
TOTALS CURRENT - 0. 00 0.0 &£8144. 9 -
PSES1 0. 2361 94. 27 16929. 4 2544 1 -
PSES2 2.7217 96&. 25 28178. 0 2542. & =
PSES3 9. 2830 99. &5 48781. 2 241.3 -
PSES4 25633. BO&S 99. &6 46333. 7 231. 6 =
PSESS 17. 9347 %8. 06 6121. 1 164.7 &
PSESé 139. 6933 93. 48 1921.3 16.0 C
PSES7 B2. 4718 100. 00 1625. 2 0.0 e
SELECTED OPTIONS - 0. 2490 96. 30 17006. 9 2520. 3 s

# SELECTED OPTIONS
# INDICATES INCREMENT FROM WHICH COST-EFFECTIVENESS 18 CALCULATED.

P/E: "pourds equivalent"
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P CR LT

ISCN AND STECL - INDIRECTS
TS=aUBCATEGOR v COHPAI}L‘;FIN%

ad,
iy i
ar
4!
ani
44

-
-4

a2
41
400 0!
49
vy
=
3%
34!
<

a1
30C 0!
29
H-H
ar:
26!
25
24
a3

200 0!
19:
18!
17t
le:
151
14:
13:
12!
11!

1G0 C:
501
B
76
[V
50!
40

3ui

20
16
Q. 0:

T

5

5

P 3 .-.-aj--..-.-.. = m ome me e as Ee
»

se am me Af mm #a = ws as e e am s =s

3

i

18, 2.3, 19, 2.
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2
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{

-1
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|

| 1.
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SUBCATEGORIES

h ]

e s Em aE SE ta S e S8 Sm S Bw mA SR SS BN SR BS A4 = S5 Se S8 Se L8 B8 G4 TS S S e ae ==

SUBCATEGCORIES (COBT-EFF)

4CHMIDPVOITINELwIOMMOnNne

PN VAEURN-

FURNACE COKE

MERCHANT. COKE

BINTERING

BLAST FURNACE

POF SUPPRESSED. COMBUSTION
BOF. DPENCOMBUST 10N

CONT INUOUS. CASTING

HOT. FORMING. PRIMARY
HOT. FORMING. BECTION
HOT. FORMING. STRIP. SHEET
HOT FORMING. PLATE

HOT FORMING. PIPE AND. TUBE
ALKAL INE. CLEANING
DESCALING

COLD. ROLLING

COLD. ROLLING. PIPE. TURE
PICKLING. H28D4
PICKLING. MCL

PICKLING. COMRBINATION
HOT. COATING. NO. SCRUB
HOT. COATING SCRUEBER
INDUSTRY AVERAGE

SELECTED OPTION

¢ 0. S14648)

{ 0.477470})
(124 37910%)
( 2. 478829)
Bidseaiian )
M e e ]
s )
| e R )
| PR e )
L S PP ]
e L X ]
B e i b e )
(10&. 839897)
[ ST % )
( 20, 994523

€ civm s ]
{ 0 163445
( 0. 148987)
( 0. 837661)
t 6 012737
¢ 17, 53796a)

S B A me EE S SE S SR AN SN e SR Se S BE AN B A S8 EE B SS Se e == a8 S

w
-
=

INDUSTRY AVER
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EXHIBIT IV-7

- A

INDIRECT DISCHARGERS ;
CROSS~INDUSTRY COMPARISOMS -

COST EFFECTIVENESS OF SELECTED OPTIONS
BY INDUSTRY SUBCATEGORY

(LOG SCALE)

151
10000. 0!
84!
631
471
331!
261
201
131
1000. 0!
az21
611
a461
341
261
191
141
100. 0!
81!
601
431
341
251
191
141
10. 01
791
991
441
331
251
i1
141
i. 0!
761
se1!
431
331
241
181
141
0. 11
7861
571
431
321
241
18!
134
0. 01!

el e G

=

+ HI, LO

$ = om e ww e ae e e o T
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+LO
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[ oo o= oo = == o

[ wd ol

o

e T S
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(=]
[™ ao oo == o= o= on = = 2= o0 = n s o= on om om = = =
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EXHIBIT IV-8

INDIRECT DISCHARGERS -
CROSS-INDUSTRY COMPARISONS

COST EFFECTIVENESS UF SELECTED OPTIONS
BY INDUSTRY SUBCATEGORY

(LINEAR SCALE)

451
agi
471
461
as!
aa|
431
421
411

400. 01
391
381
a7t
361
351
a4l
33!
32!
3t

300. 0!
291
281
271
261
291
241
23t
221
211

200. 0!
191
181
171
161
151
141
131
121
111

100. 01
901
801
701
601
501
401
301
201

101
0.0t

INDUSTRIES

+*
1
LO
HI
I
i
!
!
H
HI H
1 i
1 I
H 1
! i
+ HI +.HI.LO + HI HI + !
LO LO +. L0 +, L0 +HI, LN Lo +, LO
coiIL METFIN TNK PAINT PORENAM TEXTL TAN INORCHEM STEEL

— e am - a= — R P R —— - -
- am . — - - - = TS S e S En SE S S WD S M e R SR ST S S e Sm Sm m S e wE e
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Exhiblt 1v=9
CROSS INDUSTRY COMPAR|ISON
COST=-EFFECTIVENESS OF SELECTED OPT IONS
IND IRECT D ISCHARGERS

(1978 dol lars per hazerd unit)

Industry .Ifl'. Average High
Coll Coating $§ 1.99 § 6.35 $ 12,93
Ink 4,24 6.64 64,18
Inorganic Chemicals ..M 13,69 804.23
Metal Finishing 8.59 8,59 . 8.59
Palint «94 1.75 5.93
Forcelain Enameling 242,29 260.65 8,052.59
Stesl «15 «25 124,38
Tanning .02 .04 «59
Textiles «32 1.79 14.7
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EXHIBIT IV-10

IRCREMENTAL COST-EFFECTIVENESS ANALYSIS

Wd.

AONCEIWUWRN=D

INDUSTRY

SUB-CATEGORY

& L IHLUSTRY

STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEIL
STERL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL

INDIR PICKLING. HCL
TUDIR PICKL ING. H2S
[HDIR FURNACE. CORE

a4

INDIR MERCHANT. COKE

INDIR PICKLING. COM
INDIR BLAST. FURNAC
INDIR MERCHANT. COK
INDIR BLAST. FURNAC

BINATI
E
E
E

INDIR HOT. COATING. NO. SCR

INDIR ALKALINE. CLE
INDIR HOT. COATING.
IHDIR SINTERING

INDIR FURNACE. COKE
INMDIR HOT. COATING.
INDIR COLD. ROLLING

ANING
SCRUBB

SCRUEB

INDIR HOT. COATING. SCRUBB

IHDIR PICKLING. COM
INDIR COLD. ROLLING
INDIR HOV. COATING
INDIR MERCHANT. COR
INDIR PICKLING. HCL
INDIR SINTERING
IHMDIR PICKLING. HCL
INDIR PICKLING. H2S
INDIR BLAST. FURNAC
INDIR SINTERING

BINATI

NO. ECR
E

a4
E

INDIR ALMAL INE. CLEANING

INDIR PICKLING. COM
INDIR HOT. FORMING.
IMDIR HOT. FORMING.
INDIR BOF. OPENCOMB
INDIR HOT. FORMING

IUDIR HOT. FORMING.
INDIR HOT. COATING.
INDIR BOF. SUPPRESS
IHDIR HOT. FORMING.
INDIR HOT. COATING.
INDIR COLD ROLLING
IHDIR. PICKLIMNG, HCL

BINATI
STRIP.
SECTIO
USTION
PRIMAR
PLATE

SCRUBB
ED. COM
PIPE. A
ND. 8CR

INDIR PICKLING. H2504

INDIR ALKALINE. CLE
INDIR PICHALING. COM
INDIR CONTINVOUS. C
INDIR HOT. FORMING.
INDIR HOT. FORMING.
IMDIR HOT. FORMING.
INDIR HOT FORMING.
INDIR HOT. FORMING

+ SELECTED OPTION

ANING

BINATI
ASTING
PLATE

STRIP.
EECTIO
PRIMAR
PIPE. A

CURRENT

APSESIH
+PSES1
FEES3
+FSES]
4PSES1
PSES3
PEES3
#PESESS
FLES2
FPSEST1
PEES1
PSES1
FSESS
*PSES2
#PSES1
PSESI
PSESZ2
PSES2
PSES3
PSESS
PSES2
PSES3
PESEST
PSES3
PSES7
PSESS
+PSES2
PSES3
PSES2
PSESZ2
PSES4
PSES2
SES2
PCES4
PSES4
PEES2
PSES4
FSESA4
PEESS
PSES4
PCES3
PEESY
PCESI
PEES3
PEES3
PSES3
PSEG3
PLESD

INCREMENTAL COST-EFF
GPTION

($/7HY)

BNNPUN=OO00000

GO0
149
1&3
394
&78
838
eao
4608
479
930
080
261
764
1G5

. 540
. 990
. 510
. 630
. 700
. 310

EFFLUENY

(M4 HD

&8
. biel

=
'

12
. 7439
. 4451

00000000000 0000000000000000000000C0000C00CO~AN

1434

2142

1760
a745
5082
49355
3512
3501
2989
2847
2381
2364
2341
2283
2237
2231
2169
2067
1946
1745
1727
1777
1613
1509
1508
1499
1484
ia&7
1455
1444
1445
1432
1429
1428
1420

1417

1309
1398
1398
1394
1393
1393
1392
1390
1389
1389

COST
($MM)

. 0000
. BO&6O
. 650
. 7270
. 8270
. 7330
L9947
L6117
. 6432
. 4987
. 5054
. 8771
. 9902
. 3672
. 3931
. 4043
. 5883
L7913
. 7753
. 0258
. 4618
. 03468
. 0423
. 1573
. 2273
. 9571
. 9245
. 9315
. 4435
. 0275
. 44535
. 1455
. 4005
. 6103
. 3109
. 0879
. 1723
. 6745
. 7423
. 1823
. 2933
. 6553
. BBE3
. 3883
. 9803
. 2723

4643
4963

L e



CGMPARISONS OF SELEC

SXL Ll .=l

STEEL INDIR

J ANO OPTIMAL OPTIONS

PROCEES SELECTED S 9
FURNACE. COKE PSES1 #PSESI #PSES3
MoRCHANT. COKE PSES1 FSESI *#PSES3
SINTERING PSES2 #CURRENT #CURRENT
SLAST. FURNACE PSESS #CURRENT PESESS
BOF. SUPPRESESED. COMBU PSES3 #CURRENT #CURRENT
BOF. OPENCOMBUSTION PSES3 #*CURRENT #CURRENT
CONTIINUOUS. CASTING PSESZ2 #CURRENT #CURRENT
HOT. FGRMING. PRIMARY PSES1 #CURRENT #CURRENT
HOT. FCRMING. SECTION PSES1 #CURRENT #CURRENT
HOT. FCRMING. STRIP. SH PSES1 #CURRENT #CURRENT
HOT. FCRMING. PLATE PSES1 #CURRENT #CURRENT
HOT. FCRMING. PIPE. AND PSESI #CURRENT #CURRENT
ALKALINZ. CLEANING PSES2 #CURRENT #CURRENT
D=SCALING CURRENT = #

COLD. RCLLING PSES1 #CURRENT #CURRENT
COLD. RGLLING. PIPE. TU PSESI * *
PICKLING. H2S04 PSES1 PSES] PSES1
PICKILING. HCL PSESt PEES! PSES1
PICKLING. COMBINATION PSES1 PSESI PSES1
=0T. COATING. NO. SCRUB PSES1 #CURRENT #PSES2
HOT. COATING. SCRUBBER PSES2 #CURRENT #CURRENT
TOTAL COST (sMM) 17. 01 12.73 17. 50
TOTAL HAZARD (MM HU) 2. 52 1.18 €. 35
COST-EFFECTIVENESS($/HU) o G, 84 5. 93
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EXHIBIT IV-12 -™

IRON AND STEEL -~ INDIRECT DISCHARGERS
OPTIMAL COST-EFFLUENT FRONTIER

10

60 .

40 _

L | Ll | i | 1 T | | I |
S 18 15 20 25 38 35 48 45 58 S5 60 65

MILLIONS OF POUNDS REMAINING
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EXHIBIT 1IV-13

IRON AND STEEL - I,.JIRECT DISCHARGERS
OPTIMAL COST-EFFLUENT FRONTIER

TV ) e —

B I
1 2

. MILLIONS OF POUNDS REMAINING




o

POLLUTANT

ACENAPH I HEMS
ACRYLONITRILE !
AMMOHTA

ANT L FOUY

ARSENMIC

BENZIENE

BERYLS 1UN

CADMIUMN
CARBONTETRACHLOR IDE
1. 1. 1. TRICHLOROE THANE
CHLGR INE
CHLOROFDAK

2 CHLOROPHENOL
ICTHROMIUM. TRIVALENT
HCHROMIUM. HEXAVALENT
COPPER

CYANIDE

2. 4. DICH CROPHENOL
2 4 DIMETHVYLPHENOL
2 4 DINITROTOLUENE
ETHYLBENIENE
FLUDRANTHENE

IRON

- 1SOPHOROHE

LE&D )
HANGARESE

HERCURY

NAPHTHALENRE

HICHEL

MITRATES

NI TRGPHEMOLS

DIL AMD CREASE
PENTACHLOROPHENOL
PRENOL

PHTHALATE. EBTERS
SELENIUN

SILVER

SULF 1DES

TE TRACHLORDE THYLENE
THALY Tum

TOLUEHE

TRICHLOROE THYLENE
TsS

TINC

TOTAL LOAD
TOTAL MAZARD

Yource: TBS CE Model

*P/E: "pounds equivalent”

C0000ONNO=0000000N00000000000UOOONOON=000000

EXWIBIT 11-2

P/E

HE [GHT

011000
000740
280000
003300
000650
000550
100000
000000
000160
000043
800000
002230
002800
033100
130000
180000
736000
015000
002600
024000
000034
001400
003400
000048
703000
003700
399999
009000
039440
093000
037000
000000
126000
000508
330000
032000
&90000
acoo00
001206
140000
000028
000036
000000
024000

’AﬂUSFRY: IRON AND STEEL - INDIRECTS - NO PCE IN PLACE

LOAD
(CURRENT}

27,
19987.
18,
Bé.
789.
0.

3.

0. 0000
0. o019
0. 0000
9. 8137
0.
00
9

13406
112,

20.

3

3384,

0.

1

964

_ 0.
1913963,
6313,

1760939.

0359
0790
B&43
asoe
3293
BO27
0000
3618

0000

. 06993
. 9963
3030.
2538
118.

3

338.
18.
139110.
11.
3239.
0.

0.

&77.
4116.
0.

0.
50904,

5413
3293
1700
&£828
[-1: 21
3167
4931
2813
2827
1206
0000
6223
9912
2769
0000
0000
6230
7081
8037
8209
2784
3063
8682
26339
Bave
1686
0000
2300
0947

3750

LOAD |
(SELECTED)

cGosooooo

e

233

8
wu - L1 ]
3ﬂ?§°°;N°9ﬂP§HPH*9

b |
1]
ccuow

0040

. 6231
. 6462

1693
5911

. 0058

0000
7860
0000
one
0000
5326
0000
7150
1333
1333
93554
0311

.37

2099
1321
1674
9716
3%00
09795
0000
0131
3070
0984
0000
0000
2327
1600
2699
0011
0498
3748
0292
2576
1873
5269

,0. 0000
. 9097
. @728

. 925%8

P/R

(CURRENT )

0.
0.
4476.
. D642

$5se

8?99095??9

-

:
~ &

20764

pppppggpou

~
-~
gFﬂ‘P!’P!’F

~00000ONSC

0004
0200
6021

0361
4344
0000
8311
0000
0000
0000
0221
0000

. 16324
. y808
. 4974
. 3378

0176
308&
1632
oils
0239
0173
0003
56801
0000
8403
1019
3460
0000
D000
0000
Iz
7838
0623
6489
4744
6309
0003
2576
0144
0000

3143

89246

P/E

{SELECTED)

N

-
~

9999opg99399ppopppanppppnpppropﬁapa039909

2912,

8oo

. 0001

0027
7809
ol11
o121
07v8
0000
5017
0000
0000
0000
0102
0000
4814
6849
8240
1912
0008
037@
0530
0019
D044
2862
0002
0037
0000
1897
6326
5349
0000
0000
0000
1462
4644
5713
0976
7549
o818
0003
0262
0019
0000
0000
2663

asy9

PERCENT
REMOVAL

94

97

100.

100.
33.
100.
99.

9.
a7.
. 8391
74.
84.

78.
. 2342

a87.
100.
. 9577
99.

. 3333
a6,

6127
3980

. 7310
78
e1.

8650
5403

ba41
0000
6093

1420
8663

. 6636
. 7@38
9.
ar.

6323
7390
7383

. 7136
a8z,
. 9688
61.

100.
7.
. 3033
. 6589
100.

ar44
4432

0000
8802

azei
1661

2964
9614

3100
3803

1845

7381

. 3101
. 8983
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EXHIDIT 10-0
INDUSTRY: [TRON anp STEEL - INDIRECTS - WITH PCE IN PLACE

P/R LOAD LNaD P/E P/E PERCENT.

POLLUTANT WE IGHT (CURRENT ) (SELECTED) (CURRENT ) {SELECTED) REMOVAL |
ACENAPH IHENE 0. 011000 0 0081 0 0060 0. 0001 0. 0001 25 9239
ACRYLONETRILE 0 000740 8 9448 2 1844 0 D06 0. 0014 79 %787
ASPIONTA 0. 280000 5809 9209 1952, 1967 1626 6658 346. 6151 66. 3964
ANT 1 HONY 0. 003500 8 7021 4 3698 0. 0305 0 0193 49 7838
ARSENIC 0. 000630 3&. 6720 17. 2801 0. 0240 0.0112 33 1349
BENZEME 0. 000530 239. 1007 49, 5359 0. 1293 0. 0272 78. 9299
BERYLL IUM i. 100000 0 0000 0. 0000 0. 0000 0. D000 100 0000
CADMIUN 7. 000000 2 3878 0. 7860 16 7143 5 %5017 67. 0839
CARBONTE TRACHLORIDE 0. 000160 0 0000 0. 0000 0 0000 0 0000 100. 0000
1 1 1 TAICHLORDE THANE 0. 000043 0 0819 0. 0419 ©. 0000 0. 0000 0. 0000
CHLOR IHE 2. 800000 0. 0000 0. 0000 0 0000 0. 0000 100. 0000
CHLOROFORM 0. 002250 8 0833 b 418 0. 0181 0. 0197 13. 6640
2 CHLOROPHENOL ©. 002800 0. 0000 0. 0000 0. 0000 0. 0000 100. 0000
FCHAOMIUM. TR 1VALENT 0. 033100 421. 5833 13. 7150 14. 7978 0. 4814 96. 7458
&CHROMIUM. HE XAVALENT 3. 130000 36, 1897 0. 133% 189. 6532 0 6849 99. 6311
COPPER 0. 180000 121. 2048 10. 1338 21. 8168 1. 8240 91. 6394
CYANIDE 0. 736000 852 3930 181, 8151 406. 5627 133 8159 &7. 0840
2 4 DICH_ORDPHENOL 0. 015000 0 1407 0. 0511 0. 0021 0. booB 63 8391
2 4. DIMe THYLPHENOL 0. 002600 33. 5929 4. 7823 0. 0873 0.0124 Bs. 7639
2 4 DINITROTOLUENE 0. 024000 2. 9633 1. 6483 0.0711 0. 0396 44. 3768
ETHYLBENZENE 0. 000034 103, 4503 21. 8808 0. 0039 0. 0007 78. 8571
FLUORANTHENE 0. 001400 b 154 2.2374 © 0.0093 0. 0031 &b, 1782
1RON 0. 003600 39110. 2383 43. 9716 331, 0173 0. 2462 99. 9296
ISOPHORONE 0. 000048 5. 4890 3. 5116 0. 0003 0. 0002 3&. 0230
LEAD 0. 705000 105. 8039 . 7.0973 743918 s, 0037 93 2919
MANCANESE 0. 003700 0. 0000 0. 0000 0. 0000 0. 0000 100. 0000
MCRCLRY 12. 599999 0.0151 0. 0151 0. 1897 0. 1897 0 0000
NAPHTHALENE 0. 009000 196. 9810 22 5482 1 7728 0. 2029 B8 3331
MICKEL 0. 039440 374. 31350 14. 0386 14. 7630 0. 5549 95 2442
MITRATES 0. 093000 0. 0000 0. 0000 0. 0000 0. 0000 100. 0000
NI TROPHENOLS 0, 037000 0. 0000 0. 0000 0. 0000 ©. 0000 100. 0000
DIL AND. GREASE 0. 000000 4130. 2498 2123 0942 0. 0000 0. 0000 48 3980
PENTACH_ORDPHENDL 0. 126000 1. 00%@ 0. 5633 0. 1267 0.0712 43 7923
PHEHDL 0. 000508 3809. 4871 301. 0034 1. 92%& 0.1%23 92. 0903
PHTHALATE, ESTERS 1. 330000 54 @909 30. 8306 73. 0049 41. o047 43. 8329
SELEUIUM 0. 032000 4, 2407 3 2326 0. 1357 0. 1034 23. 7709
SILVER 12. 690000 0. 95177 0 3748 b 5698 4. 7969 27. 9983
SULF IDES 2. BO000O 1001. 2185 236. 95093 2803 4009 662. 3419 76. 3736
Te TRACHLORDE THYLENE 0. 001206 0. 2600 0. 2996 0. 0003 0. 0003 0. 1412
THALL IUM 0. 180000 0.1879 . 01879 0 0283 0. 0262 0. 2310
TOLUENE ¢ ©. 000026 169 8609 26. 1308 0. 0043 0. 0007 83. 4389
TH I CHLOROE THYLENE 0. 000034 0 0000 0. 0000 0. 0000 0. 0000 100. 0000
1SS 0 000000 41618 2969 7144 3376 0. 0000 0 0000 B2 8319
b2 {114 0 G24000 781. 7322 13 4557 18. 7618 0. 3709 98. 0229
TOTAL LOAD 118744 7031 12243 1758 gy. 6878
TOTAL WALARD 5396. 8838 1404. 0762 749222

Source: TB3S CE Model

*P/E; "pounds equiyalent?




PROCESS

HOT. FORMING. SECTION

HOT. FORMING. STRIP. SHEET

1HOT. FORMINO. PLATE

HOT. FORMING. PIPE. AND. TUR

ALKMAL INE. CLEANING

DESBCALLING

COLD. ROLLINC

COLD. ROLLINC. PIPE. TUBE

PICKLING. H2504

PICKLING. HCL  ~

PICMLING. COMBINATION

LEVEL OF
CONTROL

CURRENT
#PSES1

. PSES2

PSES3

CURRENT
#PSES1

PSES2

PSES3

CURRENT
#*PSES1

PSES2

PSES3

CURRENT
#PSES1

PSES2

PSES3

CURRENT

PSES1
*PSES2

PSES3

#CURRENT
PSES1

CURRENT
#PSES1
PSES2
PSES3J
PBES4

CURRENT
#PBES1

CURRENT
#PBES1
PSES2
PSES3
PSEG4

CURRENT
#*PSES1
PSESB2
PSES3
PSES4H

CURRENT
#PSESI1
PSES2
PSES3
PSES4

*p/E: "pounds equivalent"

COST-EFF PERCENT
(8/ P/EREMOVED

2519.
F4617.

2051.
B4124.

2873.
72324

4691.

-_—

7881
2734

8870
2969

3433
0703

1123

L2 22212222

0.
7352.
&221.

71,
699.

7449
o871
3703

7410
3714

SEA2RBNNNE

1426.

27.
196.
1562.
4108.

ia.
asz.
1831,

13222,

&9,
311,
3009.
36754

4947

3700
1776
9111
9751

5433
9099
6814
&387

0433
0258
9199
6914

99

99
100.

.00
. 00
. 94
.00

.00
.00
.01
.00

.00
.00
.93
.00

.00
. 00
.33
. 00

. 00
. 26
. 3&
. 00

. 00
.00

.00
. 65
.32
.33
. 00

.00
. 00

.00
27,
99.
.26
100.

20
22

00

.00
98.

14
&8
74
00

. 00
. 45
.68

73

. 00

cast
($1000°S)

0.

0.
2418.
10806.

11.
3s.
521.
1101.

7138.
7998.
Bz228e.
16338,

1B06.
2381,
2496
5936.

2905.
304&8.

3182

7415.

CO000 WLNWLWE WI990 00 NNNNG GO0 NNND 0000 Q0000 0000 0390

~~ P/E

(1..0 P/E #INC. TO

o=

©000 0000 0900 0000 0O==

CO0ON 00O0~3d ONNNN OO0 00000

OQmemysy QUWEBN QOO=um

Q=N O=0Q00

0000 OO0me

NN OQNNE4 04 Ommm

CURRENT
PSES2

CURRENT
PSES2

CURRENT
PSES2

CURRENT
PSES2

CURRENT
PSES1
PSES2

CURRENT
PSEEB1
PEES2
PEES2

—_

CURRENT
PSES1
PSES2
PSESJ

CURRENT
PSES1
PSES2
PSES3

CURRENT

PSES1

PSES2
PSES3



LEVEL OF

'‘ROCESS

10T, COATINC. NO. SCRUB
»

HOT. COATING. SCRUBBER

CONTROL

CURRENT
PSES1
PSES2
PSES3
PSES4

CURRENT
PSES1

#PSES2

TaTaLs

PSES3
PSES4

CURRENT
PSES1
PSES2
PSES3
PSES4
PSESS
PSESS
PSES7

SELECTED OPTIONS *

L EELéCTED

OPTIONS

COST-FFF PERCENT cost
(8/P/E REMOVED ($1000°S)

- 0.00 0.0

27.3186 93.39 853. 5
27.1127 94.10 855. 9
143. 0249 99.31 1105. 5
15156. 8477 100. 00 4609. 5
-  0.00 0.0

2.071%  99.30 a71.7
147. 1243 99.40 a97. 6
219.9439 99.87 581. &
11457. 8066 100. 00 3281. 6
- 0.00 0.0

4.0430 74.79 16929.4
6.6103 ©3.18 28178.0
9.2753 97.71 48781.2
2890.8926 97.78 46333.7°
38.0245 98.15  6121.1
403. 4392 97.9% 1921.3
282. 1372 100. 00 1625. 2
4.2479 74.92 17006.%

e, P/E

(1000 P/¥ winc. TO

23,
2

=ONOCUNANRUS OR=WLUN QNONWV

CURRENT
CURRENT
PSES2
PSES3

CURRENT
PSES1
PSES2
PSES3

| I I I I A

® INDICATES INCREMENT FROM WHICH COST-EFFECTIVENEBS I8 CALCULATED.

Source: TBS CE Model

*P/E+ "pounds equivalent"
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EXHIBIT I1I-5

IRD: D STEEL - INDIRECTS
CROSS-SUBCATECORY COMPAR ISONS

—bHe

15
10000 0!
B4
471
a3
asl

-pe

e T X R R ]

u.uclcq‘s)F F 3 3 ?

2

—tp

L

15
1000 0!
&l
48! -
34
26!
19
14;
100. 0!
a1

LLY
as!
19:
14:
10 0!
7
EL A

L P I )

L ]
e | I I A |

u..-..p-..gg...
w
I | T A I )
L]

-

.

N
..»........._........-......_-.._..,u............_..__.....-..

e e Il | I R * I S S T

| ]
) s L) = e an Gl on on 2= as an o B 2 P an n me am e B

<= H
2%
19!
14
1.0!

.

e R 7 e e 3
Ll R T el e L™ |

[ . I | e e i I I I S
-

»
W
A M SR P R PR | [ —— 1

431

28!
18!
i4!
0 1
761
571
3z
24 =
18!
13
0 01!

m S e e o e BE e S AR e B mE B P B R e RS eh B AE e AT S8 SR Sa SR ms SS Be Ba SE = S S W= TR SR S8 S S5 S S5 AT = Se ee =R e ae

A B c -] E F e H 1 J ® L ] N o P [} R s T v INDUSTRY AVER
BUBCATEGDRIES

Source: TBS CE Model

SUBCATECORIES (COBT-EFF)

1

I

i

1 A FURNACE. COME ( 0.863%73)
I B MERCHANT. COKE ( 1.143783)
1 € SINTERING (219. D62698)
{ D BLAST. FURNACE ( 7.655822)
§{ E BOF SUPPRESSED. COMBUSTION (.......... )
I ¥ BOF. OPENCOMBUSTION [ FPE e )
1 & CONTINUOUS, CASTING fiiiavainei )
| #H HOT. FORMING. PRIMARY finconiainss )
1 1 ®WOT FORMING SECTION [ R )
1 J HOT. FORMING. STRIP SHEET O e )
{ K HOT. FORMING. PLATE Lovime=snii ]
I L HOT.FORMING. PIPE AND TURE (......... )
1 M ALKALINE. CLEANING (752 087383%)
1 N DESCALING B S )
1 0 COLD. ROLLING { 71. T&0990)
1 # COLD ROLLING PIPE. TUBE Ko n T nmpin an »
I @ PICKLING H2SD4 ( 27:570022)
1 R PICKLING HCL ¢ 18 S43318)
1 8 PICKLING. COMBINATION ( &9 043480) *
1 T HOT. COATING MO BCRUB { 27. 318640)
! U HWOT COATING. SCRUBBER {147, 124339)
i ¢« [INDUGTRY AVERAGE

i

I

'

L

i

!

H

i

L}

1

S S Ba S me Sa Sk S8 SR B Sa S8 S8 se B8 SE B S8 SN SR SE SE S5 eL S8 A8 S B8 SL Se AF A8 R Ge S5 ea E=

YO RALUN-
g



MUMEME=<4OMNAM 000

~ .

NP WLUWR -

INDUSTRY AVERAOQE

7 TN PR T sl e i
CROSS-SUBCATEGORY COMPARISONS 34 34 4
U b i° NEAR § ) Aeb zM" = 374 4 H
s00 O__/A I L) ‘1 A'c-ﬁgb%""ﬂ *’ ol T 4 & A A A
aer | | B S 5 | 5 T | i L ‘I|
47! !
a6t 1
491 .
as: SR
43: :
42! J
a1 !
400. 0! :
! 2 i
ar: i !
6! ] H
3s: i 1
24! i 3
E= H i
H ] H
3 & 1 2 i
300. 0! I ! | !
! 1 1 1 H
28: { ¥ £ i 7
ar: H 1 1 ! !
261 1 ! { 3 !
25! 1 1 i |1 1
24! t ! t I 1
: { 4 1 ! 1
] 20 | ! 1 3 !
. 21! t ! ! H $ !
200. 0% ] ] 1 ] 1 I
19: ' ! T 1 : 3
18! ! ! | ! 1 1
17! ! ! : ! : :
16! 1 t 2 1 ' { :
19¢ 5 | ! ! 1 ae 1
14! 3 1 1 1 t a2 i !
13: : 1 i : (T T !
12! $ 1 1 3 1 T :
11 | ¥ & i ! 3
100. 0! 8 ¢ P t t ! H
¢ ! i i ! ! 1 t !
1 5 ' 1 H H 1 H 1 1
701! & t 1 ! i 1e 1 i
40! O S ! ' 1 ! 1
S0 & 1 : £ i 2
40! 1 ! H H H H H 3
30 1 ! 4 e 1 18, 2! ; .
200 s : 1 1 10 1 !
10! P2 1 ! 223
0. 0! 1$.2.3, 18,3 1.3 1 ) 1 b
' == =
A B C D E F & H I J m N O P @ R S T U INDUSTRY AVER
BUBCATEGORIES
Source: TBS CE Model
I '
! BUBCATEGORIES (COST-EFF) $
1 |
1 A FURNACE. COKE ( 0 8&3573) !
! B MERCHANT. COME { 1.14378%) !
! € BINTERING (219 362698} !
! D BLAST. FURNACE ( 7. 6%5822) !
1 € BOF SUPPRESSED COMBUSTION (. ......... y !
| F BOF DPENCOMBUSTION e ot ) i
I & CONTINJOUS CASTING | - ¥ 3
! W MOT. FORMING. PRIMARY R P o Y1
{ 1 HOT.FDRMING. BECTION - PN y ol
{ J HOT.FORMING STRIP SHEET (.......... y i
| K HWOT.FORMING. PLATE LA y 1
! L MOT.FORMING PIPE AND TUBE (......... !
I m ALKALINE. CLEANING (732 OB7385) !
I N DESCALING = Co......... ) !
1 O COLD ROLLING ( 71.7809%0: !
! P COLD ROLLING. PIPE. TUBE e e )t
I @ PICKLING H2504 ( 27°570023) |
! R PICKLING MCL ( 18 %43318) !
! 8 PICKLING COMBINATION ( &9 043480) 1
| T WOT COATING NO. SCRUB ( 27 318640} |
: U MOT COATING SCRUBBER (147. 1243%9) |
= !
! t
$ !
1 !
1 i
t i
! t
! {
E !
1 :
! !
1 1
! t




EXHIBIT 11-7

INDIRECT DISCHARGERS

CROSS—-INDUSTRY COMPARISONS -

COST EFFECTIVENESS OF SELECTED OPTIONS
8Y INDUSTRY SUBCATEGORY

(LOG SCALE)

20 ~ |
151
10000. 01
841
631
471
331
261
201
151
1000. 01
az21
611
461
34!
261
191
i41¢
100. 0|
etl
&01
451
341
291
191
141
10. 0!
791
391
rey
3a1
291
191
141
i.01
781
sal
431
331
241
18!
141
0 11 LD
761
571
431
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181
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EXHIBIT II-B

INDIRECT DISCHARCERS

CROSS-INDUSTRY COMPARISONS

COST EFFECTIVENESS OF SELECTED OPTIONS
BY INDUSTRY SUBCATEGORY s

(LINEAR SCALE)

491
481
471
461
45!
44
431
421
a1t
400. Ol
a9
381
371
3&1
351
341
33l

a3l
300. 01

28!
271
261
291
241
231
221
211
200. Ol
191
18!
17!
16}
151
141
131
121
111
100. 01
901

701
&01
50!
401
301
20!
10!
0. 0!

&
]
!
i +
i 1 La
1 Lo
|
i
1
!
i +
] 1
Lo i
!
1
1
1
{
I
i
I
1
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1
]
I
. i
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+,L0 + LO LO + LD
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Behibit 11-9
CROSS INDUSTRY COMPAR ISON
COST-EFFECTIVENESS OF SELECTED OPTIONS
IND IRECT DISCHARGERS

{1978 dol lars per hazard unit)

Industry I._n:_ Average High
Coll Coating $ .25 § «45 5 14,92
Ink 209.87 329.07 3, 156.45
inorganic Chemicals 1.99 13.33 7,047,81
Metai Finishing 7.09 7.09 7.09
Paint 112,96 228,51 1142.06
Forcelain Enameling 277.34 302.80 24,316,89
Stes! ~86 4,25 752.09
Tanning « 10 «32 74,15

Textlles 289,15 1,631.79 13,370, 84




EXHIBIT II-10

INCREMEN . »l. COST-EFFECTIVENESS ANALYSIS

R T T T T P R T P r e e i 3
SQAAONCABLUN=~OD ~S0 s = Q40D NCALsEW = Q0D NECALALQAN=QIADNCARLUN=0O 3

INDUSTRY

& L INDUSTRY

STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL

INDIR
INDIR
INDIR
INDIR
INDIR
INDIR
INDIR
INDIR
INDIR
INDIR
INDIR
INDIR
INDIR
INDIR
INDIR
INDIR
INDIR
INDIR
INDIR
INDIR
INDIR
INDIR
INDIR
INDIR
INDIR
INDIR
INDIR
INDIR
INDIR
IHNDIR
INDIR
INDIR
INDIR
IMDIR
IWDIR
INDIR
INDIR
INDIR
INDIR
INDIR
INDIR
IUDIR
IUDIR
INDIR
THDIR
INDIR
INDIR
IMDIR
IHNGIR
INDIR

SUB-CATEGORY

FURNACE. COKE
ALKAL INE. CLEANING
MERCHANT. COKE
BLAST. FURNACE
MERCHANT. COKE
BLAST. FURNACE

HOT. COATING. SCRUBD
BLAST. FURNACE
FURNACE. COKE
PICKLING. HCL
SINTERING

HOT. COATING. NO. SCR
PICKLING. H2S04
PICKLING. COMBINATI
COLD. ROLLING
MERCHANT. COKE
SINTERING

HOT. COATING. NO. SCR
HOT. COATING. SCRUBP
PICKLING. H2SD4
HOT. COATING. SCRUBE
BLAST. FURNACE
SINTERING
PICHLING. COMBINATI
PICALING. HCL

COLD. ROLLING
ALKALTNE. CLEANIHNG
BOF. SUPPRESSED. COM
COLD. ROLLING

BOF. OPENCOMBUSTION
PICKLING, HCL
PICKLING. H2504
HOT. FORMING. STRIP.
HOT. FORMING. SECTIO
HOT. FORMING. PRIMAR
HOT. FORMING. PLATE
PICKLING. H25804
HOT. FORMING. PIPE. A
PICKLIMG. COMBINATI
ALKAL INE. CLEANING
HOT. COATING. SCRUBB
PICULING. HCL

HOT. COATING. NO. SCR
CONTINUOUS. CASTING
PICKLING. COMBINATI
HOT FORMING. PLATE
HOT. FORMING STRIP.
HOT. FORMING. SECTIO
HOT. FORMING. PRIMAR
HOT. FORMING. PIPE. A

# SELECTED OPTION

CURRENT

PESES3
PUEST
#PCESI
PSEST
PSES3
PEES3
FSESL
2PSESS
PSESS
#FSES1
PSES1
PSES2
#PSES1
#PSES1
#PSES1
PSESS
PSES3
PSES3
#PSES2
PSES2
PSES3
PSES7
PSES6
PSESZ2
PSES2
PSES2
#PSES2
PSES4
PSES4
PSES4
FSES3
PSES3
PSES2
PSES2
PSES2
PSES2
PSES4
PSES2
FZEST
PSES3
PSES4
PSESY
PSES4
PIEST
FiES4
FLEST
FZES3
PZEST
PZESD
FSES3

INCREMENTAL COST-EFF
OPTION

($/HU)

36750

72520.

84120

420,

Y4630

132400,

000
730

. 745

144

454
. 503
. 944
.071
. 654
. 010
. 940
. 570
. 110
. 570
. 040
. 740
. 000
. 400
. 000
. 100
. 200
. 900
. 100
. 700
aii.
Jez2.
693,
752.
1406,
14264,
1445.
1esz.
1963.
2052.
2520,
2804.
2873.
4109,
4691.
5010.
6222,
11470.
13220.
15160,
22330.

000

000
0G0
0G0
000
0co
0G0
000

EFFLUENT

(MM HU)

OC0C0C0000000000000000000000000000000000C00000 = WUWY

. 9971

1852
1762
3399
1674
7595
7564
5770
5729
5493
4519
44469
4153
1557
1136
1134
1083
fo83
1065
1063
1010
1001
0954
0923
0918
0903
0702
002
0897
oBa?
0877
0877
0874
0869
0859
0853
0854
0834
0834
0834
0833
0831
ouz28
o826
08z2s
o824
os24
0823
oB22
o822
0822

cosT
(MM}

BN NGO

0000
7620
7687
8687
1243
7413
7474
1191
150&
9276

. 3336
. 4847

3022

. 44612
. 3672
. 3784
. 8144
. 8199
. 0704
. 0963
. 9363
. 1203
. 4501
. 8179
. 580%
. 1553
. 1793
. 1845
. 9635
. 0293
. 7293
. B443
. 0743
. 4563
. 8743
. 1293
. 3393
. 4503
. 5349
. 6489
. 0109
. 7113
. 1513
. 6353
. 1533
. 3883
. 9803
. 2723
. 6643
. 4963
. 9737




STEEL INCIR
4D OPTIMAL OPTIONS

; EXHIBIT II-11
COMPARISONS OF SELECTED

PROCEES SELECTED 2 14
FURNACE. COKE PSES1 *PSES3 #*PSESS
M"RCHANT. COKE PSES1 PSES1 #PSES3
SINTERING PSES2 #*CURRENT #PSESI
SBLAST. FURNACE PSESS #+CURRENT PSESS
80F. SUFPRESSED. COMBU PSES3 #CURRENT #CURRENT
BOF. OFENCOMBUSTION PSES3 #*CURRENT #CURRENT
CONT-INUQUS. CASTING PSES2 #CURRENT #CURRENT
HOT. FORMING. PRIMARY PSES1 #CURRENT #CURRENT
HOT. FCRMING. SECTION PSES1 #CURRENT #CURRENT
HOT. FORMING. STRIP. SH PSES1 #CURRENT #CURRENT
HIT. FCRMING. PLATE PSES1 #CURRENT #CURRENT
HOT. FCRMING. PIPE. AND PSES! #CURRENT #CURRENT

LRALINE. CLEANING PSES2 #PEES1 *PSES1
DESCALING CURRENT = *
COLD. RCLLING PSES1 #CURRENT #CURRENT
COLD. RCLLING. PIPE. TU PSESI * *
PICKLIMNG. H2S504 PSES1 #CURRENT PSES1
PICKILING. HCL PSES1 #CURRENT PEES1
PICALING. COMBINATION PSES1 #CURRENT PSES1
H3T. CCATING. NO. SCRUE PSES1 #CURRENT #PSES2
HIT. COATING. SCRUBBER PSES2 #*CURRENT #PSES1
TOTALL COST(EMM) 17. 01 2.87 18. 37
TOTAL HAZARD(MM HU) 1. 40 1. 34 0. 11
COST-EFFECTIVENESS ($/HU) - 1.14 &%9. G4
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EXHIBIT II-12

IRCN AND STEEL -~ INOIre.CT DISCHARSGERS
OPTIMAL poUNDS EQUIVALENT FRONTIER
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EXHIBIT II-13

IRON AND STEEL - INoIRECT DISCHARGERS
OPTIMAL ©OUNDS EQUIVALENT FRONTIER
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APPENDIX III

e DIRECT DISCHARGERS
e POUNDS ANALYSIS




FOR EXHIBITS III-1, III-2, AND III-3,
SEE EXHIBITS 1, 2, AND 3



LEVEL OF
PROCESS CONTROL

E&F, SEMI. LKET CURRENT
#BPT

E&F. WET CURRENT
BPT
BATI
=BATZ
BAT3

VACUUM. DEGASBING CURRENT
BPT
=BAT1
BATZ2

CONT INUOUS. CASTING CURRENT
' BPT
#+BAT1
BATZ2

HOT. FORMING. PRIMARY CURRENT
*BPT
BAT1
BAT2

HOT. FORMINC. SECTION CURRENT
#BPT
BAT1
BAT2

HOT. FORMING. BTRIP. BHEET CURRENT
aBPT
BAT1
BAT2

HOT. FORMING. PLATE CURRENT
#BPT
BATH
BAT2

HOT. FORMING. PIPE. TUBE CURRENT
aBPT
BAT1
= BAT2

DESCA! TNO CURRENT
#*BPT
BATI1
BAT2

ALKAL INE. CLEANING - CURRENT
*BPT
BAT1
BAT2

P/E: "pounds equivalent"

COST-EFF PERCENT
{ ‘/D/E REMOVED
0 :

" 0.
0.2723 100.
= 0.
0. 0000 0.

13. 7741 8.
2. 3443 a7.

2683, 9193 100.
- 0.
2. 2215 97.

12. 3748 98.
1016. 9759. 100.

13. 4248 74.

13. 1137 8.
42469. 0967 100.
- 0.

0. 0000 99
379. 3492 9.
12256. 3008 100.
- 0.

0. 4671 9.
330. 2766 9.
12393. 8438 100.
- 0.

0. 3818 96.
282. 3620 99
11784. 8477 100.
- 0

0. 2146 99.

441. 4200 99.

11523. 2529 100.
- 0
2. 7838 98

702. 0751  99.

172v4. 6738 100.
- 0.
0. 2826 9a.

19 1212 99.
1344. 3280 100.

00
00

00
00
a4
22
00

&7

.39

00

. 00

564
%4
00

. 00
.96

79
00

78

oo

. 00
1124. 4359 0.

49. 9913 f0.
3029. 7644 100

s2
96
no

cosT
($1000°S)

121,
202.
3532.

0.
1202.
1318.
7028,

0.
87s.
F82.

&762.

0.
-2410.
125%0.
81645,

0.
2167.
13995.
724289,

0.
10s61.
16639.
108719.

0.
218.
1934,
9314,

0.
984.
3072.
16142,

0.
210.
a1z,

5261.

0.
149.
1123,
7708%.

oo do

g CLLLEQ OUE OO0=0 WOOO OO0 ACVQ VUWOQ OO

crerc RNNDO

-
tlbségaqy ®INC. TO

145.
0.

1.
91.
83.
11.

0.

956.
15,
S.
0.

76.

Cro0rd Ol QOOW QONUNN Q&

CHV9a ONA=

OCNeCED ONNGC CONSd OG-

CURRENT

CURRENT
CURRENT
CURRENT
BAT2

CURRENT
BPT
BAT1

CURRENT
CURRENT
BAT1

CURRENT
BPT
BAT1

CURRENT
BPT
BAT1

CURRENT
BPT
BAT1

CURRENT
BPT
BAT1

CURRENT
BPT
BATI1

CURRENT
BPT
BAT1

CURRENT
CURRENT
BAT1




EXHIBIT III-4

IRON AND STEEL - DIRECTS
COST-EFFECTIVENESS

'ROCESS

TUHNACE, CGKE

MERCHANT. CORE

SINTERING

BLAST. FURNACES

BOF. SEMI. WET

BOF. BUPPRESSED. COMBUST IO

BOF. OPEN. COMBUSTION

OPEN. HEARTH. WET

LEVEL OF
+ CONTROL

CURRENT
BPT
«BAT1
BAT2
BATI

CURRENT
BPT
=#BAT1
BAT2
BAT3

CURRENT
BPT
#BAT1
BAT2
BAT3
BATS
BATS

CURRENT
BPT
BATZ2
BAT3
*DATH
BATS
BATS

CURRENT
#BPT

CURRENT
BPT
BAT1
*BAT2
BAT3

CURRENT
BPT
BATI
#BAT2
BAT3

CURRENT
BPT
BAT1
#BATZ2
BAT3

P/E: "pounds equivalent"

COST-EFF PERCENT
($/P/B REMOVED

0. 3843
1. 1672
72. 0828
3&. 3280

0. 421%
1. 2337
&1. 7882
32. 3363

S. 9304
35. 4791
23. 2039

106. 1316
3%8. 2783
a7. 2193

0. 3008
4. 7652
6. 8924
2. 4771

386. 2495

74. 7292

7. 0394

91. 5773
39. 1927
779. 4372

1. 3236
43. 3680
23. 2439

484, 0399

1491
. 2854
. 3371

Kmwo

100.

20.
33.
100.

72.
79.
e4.
100.

23.
97.
100.

.00
.18
.01
.08
. 99

. 00
. &1
. 49
. &4
.80

. 00
.89
. 02
.18
. 54
.32
.00

b 1]
91
00

73
37
68
00

. 00

S0
48
00

COsT
($1000°B)

0.
11033.
17493,
192465.
24895.

0.
530.
1314,
1504,
2154,

0.
931.
1693,
1523.
3143.
7973.
16123.

0.
2249,
3476.
4102.
9992.

19862.
343%2.

0.
294,

0.

0.
e1.
107.
3977.

264,
1092,
1028.

21488.

280.
290.
34620.

=00 00 UAVCRUG =e=Jd=vyO OGNS QOO

cCoC9C NN O

P
(1000 p /j; #CE INC

34931.
6223.
696,
&71.
493.

1981.
725.
a9.
Bé.
63.

330.
192.
171.
167.
152.
149,

0.

10929.
3432.
3194.
3183.

326.
322.

OCD=as O=Yydd Q0=mN~N 00 OL2UELAWAO Oa=iadbld0 A2ALAHMAND COCRNWDH

CURRENT
BPT
BATI1
BAT1

CURRENT
BPT
BAT1
BAT1

CURRENT
BPT

BPT
BAT2
BAT2
BAT2

CURRENT
BPT

BPT

BPT
BATS
BATS

CURRENT

CURRENT
CURRENT
CURRENT
BAT2

CURRENT
BPT

BPT
BAT2

CURRENT
CURRENT
CURRENT
BAT2




PROCESS
COLD. ROLLING

COLD. ROLLING. PIPE. TUBE

PICKLING. HZS04

PICKLING. HCL

PICK IMO. COMBINATION

HOT. COATINC. SCRUBBER

HOT. COATINC. NO. BCRUB

TOTALS

SELECTED OPTIONS

LEVEL OF
CONTROL

CURRENT
apPT

- BAT1

BAT2
BAT3

CURRENT
«BPT

CURRENT
*BPT
BAT1
BAT2
BAT3

CURRENT
*BPT
BAT1
BAT2
BATI

CURRENT
#BPT
BAT1
BAT2
BAT3

CURRENT
BPT
BEATI1
BAT2
BATI

CURRENT
«BPT
BAT1
BAT2
BATI

CURRENT
BPY
BAT1
BATZ
BAT3
DAT4
BATS
BATS

®= SELECTED OPTIONS
® INDICATES INCREMENT FROM WHICH COST-EFFECTIVENESS IS CALCULATED.

P/E{ “pounds equiyalent!

COST-EFF PERCENT

(s/ P\,’E REMOVED

= 0. 00

24, 2911 37. 02
&6%. 3833 64. 60
782, 7502 59. 12
1616, 1246 100.00
- 0. 00

4.7%42 100.00

- 0. 00

0. 1372 99.78
$9. 0733 99. 94
S4. 5322 99.98
1879. 3630 100.00
- 0. 00

0. 1043 98. 60
34. 8202 99.78
39. 9324 99. 92
1768. 5316 100.00
: - 0. 00

0. 43463 95. 63

9. 9393 99. 29
96, 7684 99.74
3536. 13560 100.00
- 0. 00

0. 6325 90. 12
13. 0070 91. 26
22. 2243 98. 95
1323.8121 100.00
- 0. 00

13. 0147 &60. 64
11. 6846 67. 54
83. 6266 94. 79
7486. 7693 100. 00
= 0. 00

0. 20876 es. 98

9. 8940 78. 446
348. 7653 95. 94
229. 6568 75. 64
4. 5143 93.78
142 4603 97. 14
74.7292 100.00
0.4311 98. 17

CO8T
(%1000°8)

0.
82é6.
2583.
16713,
95133,

0.
18s.

0.
3857.
6315,
6883,

16883,

0.
1056.
S264.
S844.

20254.

0.
6493,
1183.
1577.
14297.

0.
303.
392.

1273.
9564.

0.
299.
299.

1249,
10393.

0.
26975.
90093.

376167,
195444
17969.
35985,
34392
44400.

NMUrrrQA00 JUWUAQ QQO0M0 VIO O VUULWEe C0QAC OC JI90=O

P
9

97.
J2.
az.

0.

38.
0.

28166.
&60.
16.

S.
0.

10247.
143.
22.

i478.
64.
10.
a.

0.

918,
1.
43.

S.
0.

37.
14,
12.
1.
0.

105420.
11617
1432.
4246.
3872.
475.
322.
0.
1933.

= Qad0CONGN OSQRNWILY O»=090 OOCOCOCD O=NUO OWNEON OO OCwW-OD

"6&D£$%5 WINC. TO
. t .

CURRENT
BPT
BPT
BAT1

CURRENT

CURRENT
BPT

BPT
BAT2

CURRENT
BPT
BATIH
BAT2

CURRENT
BPT
BATH
BAaT2

CURRENT
BPT
BAT1
BAT2

CURRENT
CURRENT
BATI
BAT2
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EXuIBIT 111-7

DIRECT DISCHARGERS
CROSS-INDUSTRY COMPAR ISONS

COST EFFECTIVENESS OF SELECTED OPTIONS

BY INDUSTRY SUBCATECORY

(LDG SCALE)

.

151
10000. 0!
a4t
631
471
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261
201
151
1000. 01
82!
611
a6t
341
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191
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100. 0!
81!
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as|
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191
141
10. Ot
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591
441
aal
231
191
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431
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EXHIBIT III-8

CIRECT DISCHARGERS

CROSS-INDUSTRY COMPAR ISONS

COST EFFECTIVENESS OF SELECTED, OPTIONS
EY INDUSTRY SUBCATEGORY
tLINEAR SCALE)
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Exhibit 1119

CROSS INDUSTRY COMPAR ISON

COST-EFFECTIVENESS OF SELECTED OPTIONS
DIRECT DISCHARGERS

(1978 dol lars per hazard unit)

Industry

Coll Coating
inorganic Chemicals
Mstal Finlshing
Palnt

Forcelaln Enameling
Steel

Tanning

Textiles

$

Low Average High
75 $ 1.26 L 9.5%0
«02 «05 2,377.26
—=—-—-at selected optione==—
-08 12 50

144,16 144,70 981,81
« 10 «43 1,126.44
«59 « 90 1.02
34 1.26 5. 18

Source: TBS CE Model,




EXHIBIT' IIl1-10

INCREMENTAL COST-EFFECTIVENESE AMALYSIS

33“"?”"”"“8“#-‘"0‘-‘0‘##"
BNCALLDV=OIDNC VLU~ OIDINC BN -O

SuRe

INDUSTRY

& L INCUSTRY

STEEL DIR
STEEL DIR
STEEL DIR

STEEL

DIR

STEEL DIR
STEEL- DIR

STEEL.

STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL

STEEL
STEEL
STEEL

bim
DIR
DIR
DIR
DIR
DIR
DIR
DIR
pDim
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
PIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIm
DIR
DIR
DIR
DIR
DIR
DIR
DIR
DIR

SUB-CATEGORY

INCREMENTAL COST-EFF

0PTION (8/HU)

CURRENT 0 000
HOT. FORMING PRIMA #BPT -0.373
PICKLING. HCL «@PT 0. 108
PICKLING. HZ504 eBPT 0.137
HOT FORMING. PLATE #BPT 0.219
EAF. SEM] WET «@PT 0.2372
DESCALING SBPT 0. 283
BLAST. FURNACES | 143 0. 301
FURNACE. COKE BrT 0. 384
MERCHANT. COKE BPT 0. 422
PICKLING COMBINATI «BPT 0 434
HOT. FORMING SECTIO «BPT 0. 467
HOT. FORMING. STRIP. «BPT 0. %82
HMDT. COATING. SCRUBD EPT 0. 6352
FURNACE. COKE *BAT] 1. 169
MERCHANT. COME *§AT] 1. 234
OPEN HEARTH. WET *BAT2 1. 283
BOF OPEN COMBUSTID BPT 1. 324
VACUUM. DEGASSING | Lag 2 222
BLAST FURNACES *BATS 2. 477
EAF. WET *BAT2 2949
HOT. FORMING. PIPE. T #BPT 2.784
COLD. ROLLING. PIPE. #BPT 4. 734
SINTERING BPT 3. 930
BOF. SEMI. LET «BPT 7. 039
PICHLING. COMBINATI BATI1 9. 939
HOT. COATING NO. SCR  BAT1 11. 680
VACUUM. DECASSING *BAT] 12. 370
CONTINUOUS. CASTING #BAT] 13. 110
HOT. COATING. SCRUEB =BAT1 13. 010
DESCALING BaT1 19. 120
HOT. COATING. SCRUBE BaT2 22 220
SINTERING BAT2 23 200
BOF. OPEN. COMBUSTID «BAT2 23. 240
COLD ROLLING *BPT 24 290
MERCHANT. COKE BATI 32. 340
PICKLING. HCL BAT) 34 820
FURNACE. COKE BATI 36. 330
BOF. SUPPRESSED. COM =BATR 39 190
PICKLING. MCL BAT2 7. 930
ALKAL INE. CLEANING BAT) 49. 990
PICKLING. HRS0O4 BAT2 54 320
PICULING COMBINATI BAT2 8&. 770
COLD FOLLING BaT1 &%9. 380
BLAST FURNACES 3ATe 74. 730
HOT. COATING. NO. SCR  BAT2 83 630
SINTERING BATS 87. 220
HOT. FORMING. STRIP BaT) 282, 600
EAF. WET BAT3 283. %00
HOT. FORMING. SECTIO BaAT) 330 300
HOT. FCRMING PRIMA BAT) 379%. 300
HOT. FORMING. PLATE BAT] &41. 400
BOF OPEN COMBUSTIOD BATJ 484 000
HOT FORMING PIPE T BaATI 702 100
BOF SUFPRESSED. COM BATI 779. 600
OPEN HEARTH. WET BAT3 912 300
VACUUM DEGASS ING BAT2 1017. 000
DESCAL ING BAT2 1344. 000
HOT. COATING. SCRURE BAT3 1524 000
COLD. ROLLING BAT3 1616. 000
PICKLING HWCL BATI 1769 000
PICKLING. H2504 BATI 1879, 000
ALKAL INE. CLEANING DATZ 3030. 000
PICKLING COMBINATI BAT3 3%38. 000
CONTINUOUS. CASTING BAT2 426%. 000
HOT. COATING. MO SCR  DATI 7487. 000
HOT. FORMING. PLATE  BAT2 11320. 000
HOT. FORMING. STRIP, BAT2 11780. 000
HOT. FORMING. PRIMA BAT2 12260. 000
HOT FORMING SECTIO BATZ2 12400. 000
HOT. FORAING. PIPE. T BAT2 17290. 000

& SELECTED OPTION

EFFLUENT

(M WU

108,

4260

98. 9736

8.
&0.
99.
9.
98.
S1.
22.
21.
19
18,
13
13.

N

8661
7570
7393
9941
8484
3703
&634
4066
9922
3sa7
S287
0637
5369

6. 9011

000000000000 0000000000000D MR R MMEMEMMMEMEuMEEBINNURNNRONGS S

&7%6
4756
9343
soea
7292
37%
3367
1796
1375
0834
0878
0484
9735
9676
9620

COsT
(sMM)

. 4100
. 3540
. 3030
. 7214
. 7610
. 9718

2%08
7810
4264
3936
6344
9580
4280
2128
soxe
7674
9704
7134
915%

0Bss
0172

. 3132

40. @506

233,
269.
279.

24

Ja1.
413.
. 9456
S41.
354,

. 1901
. @bé1
. 2487
- 3373
. 4437
. 3247
- 9170

. 3063
. 3465
. 9955
- 9935
. 0626
. 6426
. 7684
. 7966
. 1914
. 9493
. 3475
. 2970
104,
. 4720
. 9023
135,
150.
152.
172.
174
178.
184.
. @114
194,

6355
6335
3821
8141
9013
7714
1014

7552
922

9972
922

. 4942
308,

2746
4236
2036
8656

I7%6
4434
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CGIMPARISONS OF SELECT.

EXHIBIT III-11

PiCCEES

FURNACE. COKE

ti- RCHANT. COKE
SINTERING

BLAST. FURNACES

EQF. SEMI. WET

BOF. SUPPRESSED. COMBU
BOF. OPEN. COMBUSTION
CPEN. HEARTH. WET

EAF. SEMI. WET

E4F. UET

VACUUNM DEGASSING
CONTINUQUS. CASTING
HOT. FORMING. PRIMARY
HIT. FORMING. SECTION
HOT. FORMING. STRIP. SH
HIT. FCRMING. PLATE
=T, FORMING. PIPE. TUE
DESCALING

ALAALINE, CLEANING
COLD. RCLLING

COLD. RCLLING. PIPE. TU
PICKLING. H2504
PICKI_ING. HCL
PICKI_LING. COMBINATION
140T. COATING. SCRUBBER
HIJT. COATING. NO. SCRUE

TOTAL COST(sMM)
TOTA!
COSET-EFFECTIVENESS($/HU)

HAZARD (MM HU)

STEEL DIR

AND OPTIMAL CRTIONS

SELECTED 31

BAT1
BAT1
BAT1
PSESS
PSES3
PSES3
BAT2
BAT2
BPT
BAT2
BAT1
BAT1
BPT
BPT
BPT
BPT
BPT
BPT
BPT
BPT
BPT
BPT
BPT
BPT
BAT1
BPT

44. 70
1.94

BATI1
BATI1
#BPT
#*EAT4
#3PT
#CURRENT
#EPT
EaT2
EPT
BAT2
BAT1
BAT1
EFT
ERT
BPT

BPT

EPT
#2AT1
#CURRENT
#CURRENT
EPT

EPT

EFPT
L TR
#EAT2
#54T1

43. 32
.92

22

P - L

P

33

BAT1
BAT1
*BAT2
*BAT4
#*BPT
#*CURRENT
BAT2
BAT2
BPT
BAT2
BAT1
BAT1
BPT

BPT
BPT
BPT
BPT
#BAT1 |
#*CURRENT
#CURRENT
BPT
BPT
BPT
*BAT1
#*BAT2
#BAT1

44, &8
1.°84
23. 24
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EXHIBIT III-12

IRON Abi STEEL ~ DIRECT DISCHARSERS

CPTIHAL COST--EFFILUEHT FRONTIEK

2

ot | 43 il vd 76

HILLICHS OF FCUNDS REHNAINIRS

m¢d-;;;_r__-;::l;_;;,;r;ﬁm..;r.-=;ﬂ1_

53

|
93

|
113
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EXHIBIT I11I-13
IRON AbD STFEL = DIkfECT DISCHARGERS
CETIMAL CuST--EFFLUENT FrOHTIER

- - P LA

S,

| | | | ! |
2 3 4 5 6 7 8

MILLIONS OF POUNDS REMAINING
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